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Executive Summary

The Hoover Company (Hoover) has completed the Perimeter Investigation at their Plant
No. 1 facility in North Canton, Ohio. Hoover has done this work under a Voluntary

Corrective Action Agreement with the United States Environmental Protection Agency
(USEPA; signed in October 1999).

The Perimeter Investigation has met the four objectives identified in the investigation
planning phases. Data from this investigation:

¢ Have been used to identify whether site-related chemicals were present at the facility
boundary, and where present, determine chemical concentration distribution.

e Are supporting assessments of potential chemical migration and analyses of potential

risks to human health or the environment from chemicals identified at the facility
boundary.

e IHave been and are being used to identify and prioritize areas where additional onsite or
offsite characterization is warranted to determine whether migration has occurred.

e  Will support evaluation and selection of source control and management measures.

The Perimeter Investigation findings have provided information on physical site conditions
and the nature and extent of chemicals present in soil and groundwater along the facility
boundary and at the surface of the onsite recreational areas. This information will be
combined with existing site information to develop a more complete understanding of the
facility, and will be augmented over time, as new information becomes available. Key
findings from the Perimeter Investigation are summarized within the following paragraphs.

Overall, the investigation findings indicate that:
e There is no identified, itnminent health threat

e There are only limited areas along the perimeter were further evaluation is warranted

Physical Conditions Findings

The facility is located in an area that is both a topographic and bedrock high point in

elevation. Topography is generally flat. The primary source of groundwater beneath the site
is from rainwater infiltration.

Site surface and subsurface soils are predominantly a fine-grained (silt and clay) or mixed
(silts and clays with some sands or gravels) matrix, with lenses or apparently discontinuous
layers of coarse-grained materials (sand and gravel). Fill material is occasionally present.
Depth to bedrock (which is primarily gray shale, but some coal, sandstone, and siltstone are
also present) is generally shallowest (10 to 15 feet) near the central/south-central part of the
site and deepest (up to 35 feet) along the west perimeter. The bedrock slopes to form a
valley shape beneath the western perimeter.

DAY/158441 AZER.03 - DCN-7-850500



PERIMETER INVESTIGATION REPORT - EXECUTIVE SUMMARY

Groundwater is present in subsurface soil materials throughout the northern portion of the
facility and along the western perimeter (where depth to bedrock and the extent of coarse-
grained soils are greatest). Groundwater is very limited in the southern portion of the
facility (where impermeable surface covers are more predominant, bedrock is shaliow and
coarse-grained materials are absent or limited in extent}. The predominant groundwater
flow gradient is to the northwest, where the depth to bedrock and extent of coarse-grained
materials are generally greatest. In the northeast part of the site (in the vicinity of the Game
Patron parking lot) a component of groundwater flow exists to the north, and appears to be
partially confrolled by a rise in bedrock elevation across the northern portion of the site.
Mean groundwater flow velocities (estimated based on site-specific average hydraulic
parameters measured during the Perimeter Investigation) range from approximately 1 to 25
feet per year, with the greatest estimated rates across the western property boundary.

Environmental Quality Findings

Of all the chemical analyses performed in soil and groundwater, roughly one to four percent
of the results were at concentrations above Target Levels {(which are criteria established
based on protection of human health and the environment, approved by USEPA, and below
which no further action is typically required by USEPA). Chemical concentrations above
Target Levels either have been evaluated further, or are in progress of further evaluations.
Findings, however, indicate the following:

¢ None of the chemicals or concentrations detected represent an imminent threat to
human health or the environment.

e Most analytical records have results below target level

- 99% for soil samples
—  96% for groundwater samples from borings
—  99.6% for new groundwater monitoring wells

e Site-wide concenirations and distributions of semi-volatile organic compounds and
metals could not be definitively correlated to known activities at the Hoover site.
Although some of these chemicals may be associated with site activities at individual
locations, these chemicals also can often be associated with naturally occurring
background conditions or other sources (such as automobile exhaust). A preliminary
assessment of these data suggests that concentrations of these constituents are within

ranges typically observed in background or urban environments. Further evaluations of
these constituents are in progress.

e Volatile organic compounds detected are consistent with those known to have been
historically used at the site. These compounds are no longer in use by Hoover. These
chemicals were found primarily in groundwater along the western boundary of the site.
Their overall distribution and concentrations are generally consistent with the
predominant direction of the groundwater gradient and the presence of saturated
coarse-grained soils. Concentrations were representative of dissolved-phase migration
in groundwater, and do not suggest the presence of free product at the perimeter.
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Additional Evaluation

As mentionied above, the Perimeter Investigation data were used as the basis to identify
areas where additional onsite or offsite evaluation is warranted. As a result of this
assessment, the following areas were identified er further evaluation:

The onsite recreational fields, where some additional sampling and data evaluation have
already been performed. The results of the evaluation concluded that there is no
unacceptable risks to recreational users; ‘

Groundwater offsite to the west of the facility, where investigation and sampling efforts
are already in progress; ‘ '

The Game Patron parking lot, where plans for further mvestigatibn and sampling are in
progress and will be performed in conjunction with onsite investigations; and

Other individual locations where concentrations of chemicals above Target Levels were
identified. Further evaluations at these locations are planned or are in progress to better

understand the concentrations observed. These evaluations may range from literature
reviews to further sampling and analysis.

Results of these efforts will be documented separately from this report. Additional

investigations and necessary corrective action will be implemented as part of the Voluntary
Corrective Action process. '

DAY/155441.A2 ER.03 — DCN-7-050500
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SECTION 1

Introduction

This report presents the results of the soil and groundwater sample collection and analysis
effort conducted for the Perimeter Investigation at The Hoover Company’s Plant 1 facility
on East Maple Street in North Canton, Ohio, between November 1999 and February 2000.
The investigation was designed to meet the following objectives:

e Identify whether site-related chemicals were present at the facility boundary, and if
present, determine chemical concentration distribution.

Provide data that would allow an assessment of potential chemical migration and
support an analysis of potential risks to human health or the environment from
chemicals identified at the facility boundary.

Identify and prioritize areas where additional onsite or offsite characterization is
warranted to determine whether migration has occurred.

Provide data that would support evaluation and selection of source control and
management measures.

This report presents the current understanding of physical and chemical environmental
conditions at the boundary of the facility, as developed based on the results of this
investigation. The physical conditions relate to the nature and distribution of surface and
subsurface materials encountered at the facility boundary and include surface topography,
surface soil/material type, subsurface soil/material type, and groundwater. The chemical
conditions relate to the nature and distribution of chemicals present in soil and groundwater

at the facility boundary and include chemical concentrations in surface scils and materials,
subsurface soils and materials, and groundwater.

The Hoover Company has completed the Perimeter Investigation as the first part of the
RCRA Corrective Action Program being conducted umder a Voluntary Corrective Action
Agreement with the United States Environmental Protection Agency (USEPA; signed in
October 1999). Hoover is planning and implementing its Program activities consistent with
USEPA regulations and guidance. The following planning documents were prepared to

guide all phases of implementation of the Perimeter Investigation, including sample
collection: '

L]

The RCRA Facility Investigation, Perimeter Investigation Work Plan (CH2M HILL 1999a) -
providing the overall rationale, objectives, plan and guidance for completing the
investigation work from start (sample collection and analysis) to finish (reporting).

The RCRA Facility Investigation, Perimeter Investigation Sampling and Analysis Plan (CH2M
HILL 1999b) - providing additional detail on the specifics of sample collection and
handling methods, including decision flow charts and standard operating procedures.

~DAYA55441.A2.ER.03 - DCN-6-050500 1-1



PERIMETER INVESTIGATION REFCRT - INTRODUGTION

The RCRA Facility Investigation, Quality Assurance Project Plan (CH2M HILL 1999c¢) -

_providing the plan for obtaining analytical data of decisionmaking quality, including

laboratory quality assurance/quality control procedure details.

The RCRA Facility Investigation, Program Data Management Plan (CH2M HILL 19994) -

providing detail regarding investigation data handling, storage, and retrieval
procedures and processes.

The Perimeter Investigation sample collection and analysis effort was conducied between
November 1999 and February 2000. Activities that were performed and relevant
information about them are listed below:

Surface soil (0 to 2 feet below ground surface) samples were collected from 74 deep

(greater than 2 feet below ground surface) boring and 25 shallow (0 to 2 feet below
ground surface) soil boring locations.

About 181 subsurface soil samples were collected from the 74 deep boring locations.

About 65 groundwa;cer grab samples wete collected from the same deep soil boring
locations. Twenty-seven of the 74 locations were dry, while some of the remaining 47
locations yielded multiple water samples.

12 monitoring wells were installed at 9 locations. Nested pairs (a shallow and deep well
together) were installed at 3 locations.

Groundwater samples were collected from 11 of the 12 monitoring wells; one well went
dry during the sampling effort.

The Perimeter Investigation Target Analyte List of 60 chemicals (developed to be
representative of site-related chemicals, those chemicals known or suspected to
potentially have been associated with Hoover operations) was analyzed at all 99
soil/ groundwater sampling locations.

The Appendix IX list (40 CFR 264, Appendix IX), which includes the Perimeter
Investigation Target Analyte List chemicals plus 168 other chemicals was analyzed at 25

of the 99 soil/ groundwater grab sampling locations and each of the groundwater
monitoring well sampling locations.

Additional analyses for geotechnical, treatability, and general chemistry parameters '

were performed at approximately 10 percent of the perimeter locations, in addition to
the Target Analyte or Appendix IX list analyses.

Horizontal and vertical surveying was conducted at the 99 soil boring locations and 12
monitoring well locations.

Water level measurements were taken in the 12 Perimeter Investigation monitoring
wells and 19 pre-investigation monitoring wells or piezometers at the site.

Hydraulic testing was performed at 11 of the 12 Perimeter Investigation monitoring well
locations.

An ecological habitat and pathway assessment was performed.

DAYH55441.A2 ER.03 - DCN-8-0505C0
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PERIMETER INVESTIGATION REPORT - INTRODUCTION

e Data evaluation and interpretation was conduicted.

The investigation field activities were completed in general accordance with the RCRA
Facility Investigation Work Plan and RCRA Facility Investigation Sampling and Analysis
Plan. A few activities and procedures were adjusted in the field primarily to address
conditions encountered during the sample collection. The adjustments do not affect the
integrity or usability of the data resulting from the investigation and are documented in the
technical memorandum, “The Hoover Company Perimeter Investigation—Field
Modifications to the SAP and SOPs” (CH2M HILL 2000a).

This report represents the culmination of the planning efforts detailed in the various
Program documents. The report sections are:

e Executive Summary, provides an overall summary of the results of the Perimeter

Investigation.

Section 1, Introduction, provides an overview of the Perimeter Investigation objectives,
planning, and implementation.

Section 2, Physical Conditions, provides a summary of the Perimeter Investigation
results regarding the nature and distribution of surface and subsurface materials
encountered at the facility boundary.

Section 3, Environmental Quality, summarizes the investigation results regarding the

nature and distribution of chemicals present in soil and groundwater at the facility
boundary. :

Section 4, Summary, summarizes how the Perimeter Investigation met the planned

objectives and presents preliminary site conceptual model components developed from
the Perimeter Investigation findings.

Several data packages also were developed to support this report and subsequent Program
activities. The data packages contain detailed information and data that were necessary for
developing the report. They are contained in Hoover’s Program File. The data packages
typically consist of a brief cover memorandum explaining the contents and purpose of the

package and detailed data sheets, forms, or tables. The following data packages were
developed:

Soil Boring Drilling and Monitoring Well Construction Logs (CH2M HILL 2000b) -
containing the description of surface and subsurface materials encountered for each

sampling location and a description of each monitoring well installed during the
investigation.

¢ Conceptual Cross-Sections (CH2M HILL 2000c) - containing draft cross-sections
developed during the geological and hydrogeological data evaluation process.

¢ Hydraulic Characterization (CH2M HILL 20004d) - containing the field data and
subsequent analysis procedure and results for the monitoring well hydraulic testing.

¢ Geotechnical Results (CH2M HILL 2000e) - containing the geotechnical testing results.

DAY/155441 A2 ER.03 - DCN-6-0505G0



PERIMETER INVESTIGATION REPORT - INTRODUCTION

Field Data Tables (CH2M HILL 2000f) - containing the field data (as compared to

laboratory analytical data) collected during groundwater sampling and momtormg well
installation.

Chain of Custody (CH2M HILL 2000g) - containing the sample chain-of-custody forms.
{The forms were completed to document the samples submitted to the laboratory, the

analyses requested for each sample, and proper field-to-laboratory-drop-off sample
handling procedures).

Chemical Data Evaluation (CH2M HILL 2000h) - containing data output used to
evaluate the analytical data and develop the final environmental quality tables.

Analytical Data Quality Review (CH2M HILL 2000i) - contammg the laboratory
analytical data review results.

Ecological Data (CI2M HILL 2000j) - containing the facility ecological assessment
results.

Finally, because some surface soil samples that were taken in onsite recreational areas on the
northerly portion of the facility contained a limited number of chemicals at concentrations
above Target Levels, further evaluations were performed. The additional evaluations were:

@

A preliminary risk evaluation for publicly accessible recreational areas on the facility
(documented in a technical memorandum titled, “Preliminary Risk Evaluation —
Recreational Areas at Hoover Plant 1, North Canton, OH").

A follow-up soil and groundwater sampling effort focused in the Dogwood Baseball
Fields (documented in technical meroranda titled, “The Hoover Company Dogwood

Baseball Fields Additional Investigation” and “Dogwood Baseball Fields Subsurface
Investigation™).

An addendum to the preliminary risk evaluation which incorporated the follow-up
sampling results (documented in a technical memorandum titled, “Addendum to the

Preliminary Risk Evaluation — Recreational Areas at Hoover Plant 1, North Canton,
OH”)

These technical memoranda have been appended to the Perimeter Investigation Report, and
can be found in Appendix A, B and C, respectively.
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SECTION 2

Physical Conditions

This section summarizes the physical environmental conditions encountered at the facility
boundary during the Perimeter Investigation. The physical conditions relate to the nature
and distribution of surface and subsurface materials encountered at the facility boundary

and include surface topography, surface and subsurface soil/material types, and
groundwater.

2.1 Surface Conditions

2.1.1 Topography

The site can be divided into two general areas based on land use: manufacturing areas and
areas used for other purposes. The manufacturing areas extend over the southern two-thirds
of the facility. Non-manufacturing areas make up the northern one-third of the facility. The
site is generally flat, except for the topographic high at the soccer fields in the northern part
of the site, and Parking Lot 3 on the southern edge of the site which slopes to the south
(Figure 2-1). Ground elevations in manufacturing areas range from lows of 1,135 feet above
National Geodetic Vertical Datum 1988 to highs of 1,160 feet, with surface slopes of 0.01 to
0.05 foot/foot. Ground elevations in the non-manufacturing areas range from lows of 1,140
feet to highs of 1,170 feet, with surface slopes between about 0.01 and 0.21 foot/foot.

2.1.2 Ground Cover

Ground cover, slope, rainfall intensity, and residual soil moisture affect the amount of
rainwater runoff generated during storms and the amount of precipitation that infiltrates
into the soil. Ground cover includes buildings, asphalt and concrete (parking lots, roads,
and sidewalks), gravel and chip-and-seal {constructed of two alternating layers of gravel
and asphalt coating) parking lots, and vegetation. Buildings and well-maintained asphalt
parking lots act as an impermeable seal, virtually preventing infiltration of water into the
ground. Compacted gravel and chip-and-seal parking lots are semipermeable and allow
some infiltration. Areas vegetated by grass and trees, particularly flat areas, allow the most
rainwater to infiltrate into the soil. '

Figure 2-2 shows the distribution of ground cover at the site. The manufacturing areas are
covered by buildings, asphalt, chip-and-seal parking lots, and limited grassy areas between
buildings and paved areas. Non-manufacturing areas are covered mostly by grass with
some gravel parking lots.

Areas with the greatest potential for infiltration are in the non-manufacturing areas to the
north and northeast. Gravel and chip-and-seal parking lots and grassy areas between
buildings throughout the center of the site are areas of moderate to minor potential
infiltration. Large expanses of the center and southern parts of the site are largely
impermeable because of the numerous buildings and asphalt parking lots.

DAY/155441.A2, ER.03 ~ DCN-6-050500 2-1
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2.2 Surface Soils and Fill

Surface soils (soils 0 to 2 feet below ground) encountered in this investigation consist of
predominantly fine-grained material (silts and clays) at the northern and western sections of
the facility’s perimeter. Mixed coarse-grained surficial material with fines was identified at -
the southern and eastern perimeters (silty sand with gravel, and clayey sand, respectively).
The specific ground cover located at each boring location is shown in Figure 2-3. As noted,

the surface soil at many locations is covered by asphalt, chip-and-seal, concrete, or
buildings.

Various surface and subsurface fill materials were encountered during the investigation
(Figure 2-3). Three general types of fill were observed: construction and demolition debris,
road base material, and waste material. Construction and demolition debris and waste
material fill were frequently mixed with natural soil material (clay, silt, sand and gravel).
Comnstruction and demolition debris fill consists of brick, tile, concrete fragments, and
related materials. Road base material consists of asphalt and chip-and-seal. The waste
material observed consists of plastic, wire, or metal fragments, a soft bluish-white material,
black soil, and apparent botiom ash. Waste material fill was encountered at 12 of the 99
sampling locations (Figure 2-3).

2.3 . Subsurface Soils

To illustrate the spatial distribution of soil types within the overburden, five interpretive
conceptual cross sections were constructed using boring data from the Perimeter
Investigation and previcusly-performed facility investigations. The conceptual cross section
locations are identified in Figure 2-4a. Sections are along the north, west, south, east; and
through the center of the facility. In each cross section, soils are aggregated into one of three
major groupings: coarse, coarse with fines (mixed), and fines. The following groupings were
developed from field observations at each boring location.

e (oarse-grained lithology consists of soils classified as sands, gravels, or sands and
gravels. Referred to as “coarse” below.

Coarse-grained with fines lithology consists of sands with silt or clay, sands and gravel
with silt or clay, or gravel with silt or clay. Referred to as “mixed” below.

e Fine-grained lithology consists predominantly (greater than 50 percent) of silt or clay
and may include some coarse material, such as sand and gravel, within the fine-grained
silt or clay mairix. Referred to as “fine” below.

Soil boring and bedrock elevations are summarized in Tables 2-1 and 2-2.

2.3.1 North Perimeter Cross Section

Unconsolidated material is 15 to 20 feet thick along the northern perimeter of the facility
(Figure 2-4b). The dominant lithology at the northern part of the facility is the fine deposits
interspersed with some coarse and mixed deposits. Where present, these lesser soil
components are 5 feet or less thick. The lesser deposits form lenses that are up fo several
hundred feet wide. The amount of coarse material increases to the west by
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Boring 115/MW-155 and MW-15D, where the lithology consists of predominantly coarse
and mixed deposits.

2.3.2 West Perimeter Cross Section

Unconsolidated material at the western perimeter of the site ranges in thickness from 20 feet
to the north and south to 35 feet at the center, where the bedrock surface drops in elevation
forming an apparent bedrock valley (Figure 2-4c). Coarse, mixed and fine deposits form
interbedded and discontinuous lenses throughout this section, with individual lenses
generally being less than 10 feet thick and several hundred feet wide. '

2.3.3 South Perimeter Cross Section

The unconsolidated material along the southern perimmeter ranges from 15 to 20 feet thick
and follows a steep drop in the bedrock surface to the east (Figure 2-4d). In some localized
areas, the soil is less than 10 feet thick where there is a bedrock rise or where the bedrock
slope is steep. Mixed deposits form the predominant lithology, with some zones where fine

deposits predominate. A few isolated and thin lenses of coarse material exist to the west and
the far east.

2.3.4 East Perimeter Cross Section

The unconsolidated material ranges in thickness from less than 10 feet at the bedrock high at
the center of the site to 30 feet at the soccer fields (Figure 2-4¢). Mixed deposits dominate the
lithology, except in the northern area, which is comprised primarily of fine deposits.
Throughout the section there are thin and discontinuous lenses of coarse material, which are
more prevalent at the bedrock surface than within the fine or mixed matrices.

2.3.5 Center Cross Section

Unconsolidated material ranges from 10 feet thick at the center of the bedrock high to 35 feet
in the bedrock valley to the west (Figure 2-4f). Fine deposits dominate the eastern section,
with significant areas of mixed deposits. To the west the lithology is dominated by mixed

deposits and significant lenses of coarse material. Lenses of fine material interfinger with
lenses of coarse and mixed material.

2.3.6 Sitewide

Unconsolidated materials are generally thinnest (10 to 15 feet) near the bedrock high at the
center of the site and thickest at the bedrock valley in the west, where deposits are up to

35 feet thick (Figure 2-5). Alternating zones of coarse and fine materials are dominant to the
west. The north, east, and south are predominantly fine materials with some interlayering.
In the cénter of the site, the fransition from the fines with lenses to interlayered lenses can be
identified as the unconsolidated sequence thickens in the bedrock vailey.

Fourteen soil samples were collected from nine perimeter borings for physical and
geotechnical properties analysis (Table 2-3). The samples ranged from dominantly fine
material (clay and silt) to dominantly coarse material (sand and gravel), but most samples
collected were fines. In general, the measured density (wet and dry), porosity, and vertical
hydraulic conductivity vary within a range but do not appear to correlate to the predominant
nature of the sample material (fine or coarse). However, moisture content values for the
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predominantly fine samples are higher than those reported for the coarse samples. This is
probably accounted for by lower average porosity in the coarse samples and possibly some
water loss from the coarse samples as they were removed from the boring. The range of
porosity values generally correlates with expected values (Freeze and Cherry 1979).

2.4 Bedrock Geology

Bedrock was encountered in 68 of the investigation borings. Boreholes were advanced into
the top of the bedrock, thereby making it possible to determine the thickness of the
overburden, identify the type of bedrock present, map the contact between the base of the
overburden and the top of the bedrock, and determine the approximate shape of the
bedrock surface. Up to 30 feet of bedrock was cored at locations MW-15D, MW-21D, and
MW-22D, where bedrock monitoring wells were installed. Locations where a sample of
bedrock was successfully collected are noted on the boring logs.

The bedrock is predominately a very soft, highly weathered shale (clay) that grades into a
more competent shale with less clay. Thirteen borings along the perimeter encountered a
less weathered, fragmented, or fractiired shale. Seven borings encountered coal, and eight
encountered a massive sandstone or siltstone. Three deeper wells were installed into the
bedrock. At MW-15D, a soft shale interbedded with a 4.5-foot coal seam was encountered.
At MW-21D, 5.6 feet thick coal interbedded by a soft, moderately weathered shale was
identified. The shale is underlain by a soft to hard, massive sandstone. At MW-22D, a highly

weathered shale grading to a slightly weathered shale interbedded with coal was
encouniered.

Bedrock surface elevations were calculated from the encountered top of bedrock depth
‘below ground surface and the surveyed boring ground surface elevation. Using these
elevations, a bedrock surface contour map was generated (Figure 2-6). There appear to be
primary and secondary bedrock highs forming a “V” in plan view that extend across the
facility from the southwest to the east-central area to the northwest. The primary bedrock
high trends from the southwest to the east-central part of the facility and has an elevation of
1,145 feet. The secondary bedrock high, about 10 feet lower than the primary bedrock high,
trends from the east-central part of the facility to the northwest. From the bedrock highs, the

bedrock sutrface elevation decreases to 1,130 feet to the southeast, 1,105 feet to the west, and
1,130 feet to the northeast.

2.5 Groundwater Occurrence

2.51 Groundwater Data

Groundwater levels were measured in the 31 site monitoring wells and piezometers on
January 27, 2000. Data were collected from 28 wells or piezometers screened in overburden
and 3 wells screened in bedrock (see Table 2-4). Of these, nine shallow and three deep
bedrock wells were installed during the Perimeter Investigation. The water levels were
converted to absolute datum elevations (National Geodetic Vertical Datum of 1988; feet
above mean sea level based on mean sea level data during 1980s) by subtracting the water
level below the top of the casing from the surveyed casing elevations. Groundwater
elevations varied from 1,158.7 feet in PZ-7 to0 1,139.9 feet in PZ-4. Saturated soils were
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encountered in many of the overburden borings advanced during the perimeter
investigation and in most of the wells and piezometers. Based on the results of this exercise,
groundwater was encountered 5.5 to 23.5 feet below the top of casing for all wells or
piezometers, when detected. For shallow wells and piezometers, depth to groundwater
ranged from 5.5 to 21.4 feet with an average of about 10 feet. For the deep wells, depth to
groundwater ranged from 19.0 to 23.5 feet with an average of about 21 feet.

2.5.2 Groundwater Contour Map

Groundwater elevation data in the unconsolidated materials were used to generate a
groundwater contour map (Figure 2-7). The map shows a broad groundwater high in the
east-central part of the site that extends from MW-245 toward the southwest near MW-20$
and another lesser high in the north near MW-155. Groundwater contour lines are dashed
where perimeter borings were dry, indicating that water table (or saturated soil) conditions
do not always exist within the overburden in those areas (some of the borings were dry
while others appeared to be saturated). Groundwater contours are not included on the map
south of the groundwater high (near PZ-7) because most of the perimeter borings did not
yield water during groundwater grab sampling attempts. Here, either the saturated

materials are too tight to yield water, water is intermittently present, or the water table is in
the bedrock below the base of the overburden/bedrock interface.

The overburden and its shallow groundwater system can be divided into three zones based
on groundwater conditions at the facility: one in the northeast, one in the west, and one in
the south (Figure 2-8). The boundaries of these zones are based on the location of the
probable groundwater elevation highs (or divides) in the groundwater contour map and the
groundwater conditions encountered in the zone, as detailed below.

Hydrogeological conceptual cross sections, showing the interpreted water level surface,
vertical and horizontal hydraulic conductivities, wells, and well screen intervals, are shown
in Figures 2-9a through 2-9. The locations of the conceptual cross sections are identified in
Figure 2-4a. Section locations are similar to the interpreted geological conceptual cross
sections and extend along the site perimeter and through the middle of the facility.

The northeast zone is coincident with the Game Patron Parking Lot, the Dogwood Baseball
Fields, and the soccer and practice football fields. Groundwater occurs in discontinuous
coarse material and mixed material, separated by tight saturated to unsaturated fine deposits
(Figure 2-9a). Perched groundwater subzones are common beneath the soccer fields.

Continuous saturated conditions were found within the western zone. The saturated
thickness ranges from 5 feet near the groundwater divide to 30 feet along the western
perimeter. The saturated zones yielding the most water occur within intermittent layers of
coarse material and mixed material separated by a layer of fines (Figures 2-9b and 2-9e).

Within the southemn zone, the overburden was found not to be saturated continuously.
Groundwater either does not exist in the overburden or exists only in spatially limited pools
within bedrock surface low spots (Figures 2-9¢ and 2-9d). Unsaturated conditions were
found in areas with high bedrock elevations. Subzones of perched groundwater were rarely
encountered within the southern groundwater zone.
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2.5.3 Groundwater Hydraulics

Groundwater flow is controlled by several factors: the continuity and cross-sectional area of
the flow zone, the slope of the water table surface (also called the gradient), and the
hydraulic properties of the materials through which groundwater can flow. This subsection
presents the results of the investigation groundwater hydraulics with regard to flow
gradients, the hydraulic properties of the unconsolidated materials, and the probable
direction and rates of flow in the saturated overburden at the site.

2.5.4 Groundwater Gradients and Potential Fiow Directions

Just as surface water flows from topographic highs to lows, groundwater generally flows
from regions of high groundwater elevation toward regions of lower groundwater
elevation. When other hydraulic properties are equal, the flow is faster where the slope is
steep and slower where it is flat. In overburden consisting of one uniform material, the
direction of flow is directly analogous to the direction of the groundwater contour surface.
This surface, with its downslope directions and slopes, is referred to as the potentiometric
surface, and the slope along that surface is referred to as the hydraulic gradient.

In general, a water table contour high exists at the center of the facility, with lows apparent
to the north, west, south (based on spot data), and east. This configuration suggests that
most of the groundwater at the facility is derived from rainwater infiliration as opposed to
horizontal groundwater flow to the facility from areas outside its boundary.

The horizontal downgradient direction of the groundwater surface or hydrautic gradient at
any point in the groundwater system indicates the potential direction of groundwater flow
(Figure 2-7) in terms of the materials’ ability to transmit water, if all directions of potential
flow are equal. However, at this site, all directions of potential flow are not equal because
the material in the saturated zone is a mix of soil with varying capacity to transmit water.
Therefore, the hydraulic gradient depicted in Figure 2-7 represents the overall direction of
the hydraulic driving force or potential within the flow system zones, but it may not be
indicative of actual groundwater flow direction within the saturated subsurface at local and
specific locations (i.e., the groundwater flow direction at a specific boring). The actual
groundwater flow direction is likely locally controlled, based on recharge in the flow zone,
the bedrock surface, local geology, and the hydraulic gradient.

A conceptual groundwater flow model (Figure 2-10) is presented to illusirate these concepts.
Where the deposits are sufficiently connected and aligned with the horizontal hydrautic
gradient, groundwater will flow in the direction of the overall hydraulic gradient. But if the
local geology consists of deposits that are not sufficiently connected or not aligned with the

groundwater gradient or deposits, then groundwater either will not flow in the direction of
the gradient or will not flow at all.

The horizontal direction of the groundwater contour suzface in the northeast groundwater
zone is to the north and northeast, at a hydraulic gradient magnitude of 0.01 foot/foot. In
the western groundwater zone, the surface slopes to the west, also at hydraulic gradient
magnitude of 0.01 foot/foot. Because of the lack of continuity between the pockets of
saturated conditions within the southern zone, saturated flow does ot occur in the
overburden in this region of the facility.
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The downward vertical hydraulic gradient calculated for the nested well pairs was

0.5 foot/foot at MW-15, 0.4 foot/ foot at MW-21, and 1.1 foot/foot at MW-22. Like the
horizontal gradient, the vertical gradient represents the potential for vertical groundwater
flow. The occurrence and rate of vertical groundwater flow is controlied by the same
characteristics as the horizontal flow; that is, the continuity and conceptual cross-sectional
area of the vertical flow zone, the vertical hydraulic gradient, and the vertical hydraulic
properties of the materials through which groundwater can flow. At the nested wells, the
vertical groundwater gradient was downward, indicating the potential for flow from the
overburden to the bedrock. The ability of the weathered and more competent bedrock to
transmit vertical flow is not currently quantified, although given the nature of the bedrock
material encountered, it is expected that vertical groundwater flow either does not occur or
occurs only at relatively slow rates. Although the potential for vertical flow exists, the
nature of the bedrock materials suggests little to no vertical flow.

2.5.5 Hydraulic Properties

The ability of the material to transmit or conduct water affects groundwater flow. This
ability is typically characterized by measuring the hydraulic conductivity of a material.
Testing was performed at 11 monitoring wells to determine the horizontal hydraulic
conductivity of the saturated deposits in the overburden of the site. The testing, referred to
as slug testing, was completed by placing a rod (“slug”) of known volume into the well and
measuring the change in water levels over time. Analysis of the data was performed using
the Hvorslev method of analysis (Freeze and Cherry 1979). Calculated horizontal hydraulic
conductivities (Table 2-5) for multiple tests at the wells tested ranged from 0.03 foot to 60
feet per day at the deep wells and 0.03 foot to 4 feet per day at the shallow wells. The results
of multiple tests at a well were then averaged to provide an average “expected value” for
that well. With one exception (MW-21D at about 20 feet per day), the averages vaned from
roughly 0.08 feet per day to 3 feet per day.

2586 Groundwater Flow

Groundwater flow carn be discussed in terms of discharge through a section across a region
(commonly expressed in units of 1.3 /T where “L” stands for length and “T” for time), flux
per unit volume of saturated material (L/ T), or velocity of water (L/T) through the open
connected spaces. Discharge (L2/T) is calculated using the Darcy equation:

Q=KiA
where:
Q = groundwater discharge (L3/T)
K = hydraulic conductivity (L./T)
i = hydraulic gradient (I./L or -)
A = corceptual cross-sectional area across
which groundwater flows (L2)

The groundwater discharge rates for the two active flow zones at the facility (Figure 2-11)
were calculated using the hydraulic conductivity (Table 2-5), hydraulic gradient (Figure 2-
7), and the saturated conceptual cross-sectional area of the groundwater flow system
through which water flows (taken from the hydrogeologic sections, Figure 2-9). For the
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north /northeast zone, using the observed water levels, the average hydraulic gradient
magnitude of 0.01 foot/foot, the geometric mean hydraulic conductivity for MW-155 of 0.08
foot/day, and a flow cross-sectional area of 4,590 ft2 (based on a section length of about 510
ft and an average saturated thickness of about 9ft}, yielded a groundwater discharge of 0.02
gallon/minute. For the westem zone, using a hydraulic gradient of 0.01, the geometric mean
hydraulic conductivity of MW-165, MW-175, and MW-185 of 2 feet/day, and a flow area of
16,310 fi2 (based on a section length of about 770 ft and an average saturated thickness of
about 21 ft), yielded a groundwater discharge of 2 gallons/minute. The fluxes (flows per
volume of saturated materials) are 8.4 x 10+ feet/day to the north/northeast and 0.024
foot/day to the west. '

Velocities were computed using the values considered to be representative for hydraulic
conductivity, gradient, and porosity obtained during the perimeter investigation for each
zone. The resulting water velocities were 3 x 10 foot/day (1 foot/year) to the north/
northeast; using the average of saturated sample porosity values for borings 109 and 115
(0.28; Table 2-3) and 7 x 102 foot/day (25 feet/year) to the west, using the average of
saturated sample porosity values for borings 126 and 129 (0.35; Table 2-3).

The equations and protocols for calculating flows, fluxes, and velocities assume that flow
occurs through the entire saturated materials to the north and west. The resulting values are
reasonable estimates of the average conditions across the sections considered. However,
local variations in direction, rate of flow, and water velocity are expected because of the
high variability in the materials that make up the saturated overburden at the site.
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TABLE 2-1
Summary of Boring Locafion Survey and Bedrock Data

The Hoover Compary
Elevations (ft ams!)’ Elevations (ft amst)
Ground Ground Top of
location Northing' Easting' Surface Top of Bedrock| Location  Northing Easting Surface  Bedrock
SB-107 445004.4 2273823.0 1148.34 1120.34 [SB-150° 4422142 22727630 1156.83 1144.40
- 8B-108 445015.0 2273694.6 1147.47 1125.97 |SB-151 4421439 22728210 115526 1133.95
.SB-109 4450165 R2273588.8 1147.26 i126.76 |S8B-152 4422471 22729514 115488 1143.08
8B-110 445018.4 22734896 1148.05 1127.05 |SB-153 4420287 22730596 114570 1134.50
58-111 445018.7 2273376.1 1149.84 1127.84 |[SB-154  442018.4 22732544 1137.61 1125.91
8SB-112 = 4450358 22731811 115224 1134.74 1SB-155 442012.6 22734949 113775 112525
SB-113 445036.3 2273016.5 1153.52 1136.82 {SB-156 442237.0 22735124 115042 114042
SB-114 4450435 22729015 1154.830 1136.30 |SB-157 4424429 22734846 115427 114477 -
$B-115 445049.1 2272778.0 1155.13 1136.33 |SB-158  442535.3 22734849 1157.78 1145.18
SB-116 444868.0 22727994 115428 1140.28 [SB-159 442538.4 22734061 1156.11 1146.61
SB-117 4447519 2272776.8 1152.37 1136.17 {SB-160 442683.3 22734199 115546 114546
SB-118 4448141 2272768.2 1149.81 1128.81 |[SB-161 4428111 22734284 115523 1142.13

SB-119 4445081 22727746 1147.30 1132.60 [8B-162 4429170 22734450 115598 114268
SB-120 444464.9 2272709.8 1147.58 112488 |[SB-163 4430244 22734458 115652 1141.62
sB-121* 4444705 22725868 114579 1123.80 15B-164  443029.3 22733284 1158.00 114690
5B-122 4443805 22725456 1144.62 111962 |SB-165 4430205 22732123 115879 1149.79
SB-123 4442200 2272386.3 1141.37 1113.57 |SB-166 4431644 22731624 115885 1144865
5B-124 4442026 22723016 1141.14 1108.54 |SB-167 4431614 22730237 1157.99 1144.99
SB-125 444305.6 2272190.4 1140.53 1108.93 |SB-168  443348.8 22730742 1156.91 1143.4%
SB-126 4440487 2272098.7 1140.81 1106.81 |{5B-169° 4433725 22733241 1157.98 115048
SB-127 443943.8 2272101.0 1139.10 1104.30 |SB-170 4438545 22738098 1155.31 1147.81
SB-128% 4438420 2272060.5 1140.87 1105.90 |[SB-171% 4435438 22737358 115323 1145.40
SB-129 443836.7 22719909 1141.51 1108.51 |SB-172° 4437611 22737739 1157.75 1145.80

SsB-130 4437148 22719889 1142.42 1113.42 {8B-173 4439953 22738025 1165.94 114544
SB-131 4436150 22720135 1143.02 1122.42 |8B-174  444108.4 2273819.7 116547 1144.97
SB-132 4433007 22720519 1144.92 1119.42 |SB-175 4443628 2273808.2 1156.08 1141.06

5B-133 4434027 22721937 114582 1123.42 |SB-176 4444826 22738325 115581 1131.81
SB-134 4434153 22723064 1146.84 1121.34 |8B-177  444811.9 22738352 115429 1139.409
SB-135 4432904 22723207 1149.46 1128.46 |[SB-178 4447906 22738464 115093 1138.13

5B-138 4432187 22722595 1150.78 1180.78 |SB-179  444904.8 22738457 114954 14132.04
5B-137 4430871 22722824 1156.01 1133.21 |SB-183 4442428 22737920 1168.41 1138.41
SB-138 4430121 22722807 1156.09 113619 15B-208 4444095 22735358 1148.88 NE®

sB-139 4428094 22721500 115461 1136.81 |SB-209 4444181 2273447.7 1148.680 NE®
SB-140 4428918 2272038.3 1154.15 1137.35 |SB-210 4442794 22734187 1150.19 NE®
SB-141 442764.3 22720540 1156.04 1133.44 |SB-211 4444239 2273176.4 115254 NE®
SB-142 4426522 22720711 1157.81 1137.01 {SB-212 4442786 22731742 1148.33 NE®
5B-143 442406.8 22721225 1159.78 1138.58 |[SB-213 4444127 22730863 1151.39 NE®
SB-144 4425087 22722218 1158.36 1141.06 |SB-214 4442698 22730736 1147.41 NE®

5B-145 4424676 22722854 1159.91 1146.61 [SB-215 4444108 22729306 114972 NE®
SB-146 4423726 22723634 1160.74 115224 |SB-216 4442637 22729531 1148.00 NE®
SB-147 4422958 2272376.8 1159.66 114546 |SB-217 4442413 22728223 1147.59 NE®
5B-148 4422025 22725086 1157.11 1142.31 |SB218 4442233 22726278 114541 NE®

SB-149° 4422516 22725933 1156.486 1143.20

Tha northing/easting datum is North American Datum 1983 (NAD83). The coordinate system is Ohio State Planar

coordinate system, North section.Elevations in feet above mean sea level are based on mean sea level data during
1280's (National Geodefic Verical Datum of 1988).

“Bedrock depths estimated from refusal at base of boring.
°NE - Nat encountered. :
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TABLE 2-2

Summary of Monitoring Well Sutvey and Bedrock Data

The Hoover Company
Monitoring Well information - Corresponding Soil Boring Information
Location Northing' Easting’ Ground Surface Location Top of Bedrock Elevation’
Elevation' ,

MW-135 445015.2 2273564 1147.5 SB109 1126.8
MW-158 445035.8 2272791 1154.8 SB115 1136.3
MW-15D 445034.2 2272785 1154.9 SB115 11363
MW-165 444476.4 2272560 1145.8 sB121? 1123.8
MW-175 444087.3 2272136 1141.0 5B125/126 1109.9/1106.8
MW-188 443847.0 2271981 1141.6 5B129 1106.5
MW-208 442490 1 2272120 1159.8 5B143 1139.6
Mw-218 4421412 2272820 11553 SBi51 1134.0
MW-21D 442147 .4 2272818 1155.4 SBib1 1134.0
MW-225 443023.6 2273446 1156.5 58163 11418
MW-22D 443018.3 2273446 1156.4 58163 114186
MW-248 4442414 2273786 1168.2 58193 1138.4

"The northing/eaéting datum is Notth American Datum 1983 (NAD83). The coordinate system is Ohio State Planar

coordinate system, North section.Elevations in feet above mean sea level are based on mean sea level data during
1980’s (National Geodetic Vertical Datum of 1988)

*Bedrock depth estimated from refusal.
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TABLE 2-3
(Geotechnical Results

The Hoover Company
Sample Bulk Density (pcf) Vertical K
Boring Interval  Saturated/ Moisture
Location {ft bgs) Unsaturated Wet Dry Content Porosity fi/d _ Soil Tg,rpelD.c:sr:ri;:'tion'i
SB-109 -8 Unsaturated 125.8 104.3 20.6% 0.370 2,42 x 107 Gray green, trace black lean clay, trace sand, organics, roots
SB-109 11-13 Saturated 145.2 129.3 12.3% 0.218 3.60 x 10™ Gray sandy silty clay, trace gravel
5B-115 0-2 Unsaturated 121.4 100.9 20.3% 0.390 1.10x 107 Brown lean clay, little sand
5B-115 6-8 Unsaturated 128.4 107.3 19.7% 0.351 1.80 x 10”7 Brown fine sandy sitt, trace gravel, clay
SB-115 g-11 Saturated 128.0 110.0 16.4% 0.335 1.10 x 107 Brown sand with gravel, trace silt, clay
5B-118 2-4 Unsaturated  115.9 96.5 20.2% 0.417 9.00x10% Brown trace black sandy silty clay, trace gravel, cinders
SB-122 46 Unsaturated 123.6 110.7 11.7% 0.331 2.81 x 10 - Brown siity sand, trace grave!, litile clay
SB-126 6-8 Saturated 101.1 99.5 1.6% 0.399 " 1.05x 10*% Brown gravel, sandy, little silt and clay
SB-126° 6-8 Saturated 144.8 125.7 15.2% 0.240 166 x 10" Brown sandy lean clay, trace gravel, coal
SB-129 10-13 Saturated 121.2 95.1 27.4% 0.425 5.13x10° Gray silt, litfle clay, trace sand
SB-128 4-8 Unsaturated 124.4 97.8 27.2% 0.409 1.95 x 10 Mottled gray and orange lean clay, little sand, trace organics
SB-143 4-6 Unsaturated 126.0 104.1 21.0% 0.371 3.29 x 10° Brown silty clay, some sand, trace gravel
SB-151 1517 Saturated 1489 1335 11.5% 0.193  1.18x 10" Gray clayey sand, little gravel, trace coal
SB-163 11-12 Saturated 134.4 117.1 14.7% 0.292 1.65x 10* Brown trace gray sandy lean clay, little gravel

1. From testing laboratory.

2. The geotechnical sample for SB-126 was split into two parts by the lab. The first entry is the sample from

the bottom 8" of the Shelby tube, the second from the middle 9" of the tube.

3. bgs = below ground surface
pcf = pounds per cubic foot
K = hydraulic conductivity
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TABLE 2-4

Monitoring Well Groundwater Elevations—January 27, 2000
The Hoover Company

Groundwater Elevalion (it)°

Sounded
Depth Ground Topof Topof Ground- Depth of
Well ID  Northing (ft)a Easting (ft)*  (ft btoc)® Surface Vault Casing water Well (f)

MW 1 443388.7 2272875 12.9 1156.6 11437 18
MW 2 443442 4 2272936 15.9 1159.3 11434 17.6
MW 3 443538.1 2273032 8.1 11525 11434 152
MW 4 443513.9 2272829 11.3 11556 11443 19.2
MW 5 443615.3 2272886 10.3 1163.9 1143.6 i6.8
MW 6 . 443657 4 2272963 7.9 1150 1142 19.5
MW 7 443679.9 2273033 10.3 11531 11428 16.9
MW 8 443747 .4 2273186 5.6 11501 11445 141
MW g 443730.5 2272813 11.4 1163 114186 8.6
MW 10 443753.2 2272878 8.4 1150.8 11424 17.7
MW 11 443824.9 2272937 9.8 1162.5 11427 12,9
MW 12 443925.4 2273047 5.5 11482 11427 148
MW 13 S 445015.2 2273564 9.6 11475 11477 11466 1137 15.3
MW 155 445035.8 2272791 9.6 11548 11549 11545 11449 16.7
MW 15D 4450342 2272785 23.5 115649 11549 11545 1131 o 44
MW 16 S 444476.4 2272560 6.3 11458 11458 11451 1138.8 14.8
MW 17 S 444087.3 2272136 4] 11441 1141 11404 11344 14.9
MW 18 S 443847 2271981 74 11416 1416 1141 11336 24
MW 208 442420.1 2272120 15.8 11598 11599 1160 11438 16.9
MW218 442141.2 2272820 6.7 11553 11553 1154.3 11476 18.3
MW 21D 442147 .4 2272818 18 11554 11554 11549 11359 541
MW228 443023.6 2273446 7.7 11565 11565 11559 11482 14.4 -
MW 22 D 443018.3 2273446 18.6 11564 11565 11861 11365 45.8
MW 24 S 444241.4 2273786 21.4 11882 1168.3 116756 1146.1 29.7
PZ1 443287.2 2272326 8.9 11496 114982 11403 9.6
PZ2 444204.8 2272389 6.4 11418 11415 11351 10.1
PZ3 444982 1 2273358 12.2 11511 1150.7 11385 14.6
PZ4 441997.7 2273446 8.8 11403 1139.8 11311 10.3
PZ5 442351.9 2272365 Dry 11606 1160.2 8.3
PZE 443607.8 2273656 8.7 11549 11546 11479 9.5
PZ7 443076.7 2273216 8.8 1159 1168.7 11499 10

*The northing/easting datum ig North American Datum 1983 (NADSS). The coordinate system is Ohio State Planar
coordinate system, North section.

®Groundwater depth below top of casing {btoc) collected January 27, 2000 and measured fo the nearest 1/10 foot.
“Elevation datum is National Geodetic Vertical Daturm 1988, based on mean sea level data from the 1980s.
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TABLE 2-5
HYDRAULIC CONDUCTIVITY {K) VALUES

THE HOOVER COMPANY
Geometric
Monitoring Mean Range
Well (Ft/d) {ft/d)

MW-13S N/A *N/A
MW-158 0.09 0.03TO Q.2
MW-15D 0.08 0.03TO 0.1
MW-168 2.2 16TO 2.8
MW-17S 1.9 16TO24
MW-183 3.1 20T0O 4.0
MW-215 0.1 0.08TO 0.2
Mw-21D 20.7 3.4TO5B6.7
MW-228 1 1.4TO 4.5
MwW-22D 0.2 0.09TO 0.3
MW-24S “N/A “N/A

NOTES: MW-135 AND MW-24S could not be analyzed, due to
poor data results, as a result of water level rising and
falling within the screened interval
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NOTES

1. Ground surface cantours were otlained from the orthographic aerial photos taken
on 1/17/00 and reference National Geodstic Vertical Datum of 1988 (NGVDE8).
2. Base map derived from orthographic aerial photos taken January 17, 2000.
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Ground Surface Contours
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NOTES.

Perimeter investigation boring location (SB)
Petimeter investigation shallow soll sampling location (SB)

Ground cover type: soil (USCS) classification (SM = Sand w/silt,
8C = Sand w/clay, CH = Fat clay, CL = Lean clay, ML = Lean
silt, OH = high organic soif, OL = low organic sail) or other type
term (Asphalt, Concrete, CHIP = Chip and Seal pavement, Black
Ash)

Fili material thickness (in feet) and type as noted in the boring logs:
A = construction/soil fill (brick fragments, concrete); B = waste fill
{plastic fragments, wire, black staining, ash); C = road base (asphalt,
chip and seal)

1. Suriicial fill thicknesses are rounded up fo the nearest foot.
2. Base map derived from orthographic aerial photos taken January 17, 2000,

5
A/B/C

7 5
A/B/CEABIC

F T N T e
@ @ & ]

¢ s 20 S5z

ML

 sm200
N
B
£5-201
e

ML

SEE0E
A

i I
C 100 200 300 400

FEET

FIGURE 2-3

Ground Cover Type Distribution

and Fill Thickness

Perimeter investigation Report

The Hoover Company, North Canton, Ohio

CH2ZIMIHILL

DAY1fi/hoover/Fig2_3soilfit.srt (bering_gw.dat) 05/23/00



LEGEND.

 §8-20%g.208"
{ 862 £37:! KDE*

| sB-201
FEESE

5B-202 5B-199
¥ Fa Fay

A L ANT ARES

A4

@

FaN
]

ju}

D e = Approximate cross section location and labels

NOTES.

Facility piezometer {PZ}, staff gauge or monitoring well (MW}
location
Perimeter investigation baring location {SB) W o

Perimeter investigation shallow soil sampling location (SB} FEET
Regulated unit investigation boring location (GP)
Historical geotechnical boring location (W or C)

1. Base map derived from orthegraphic aerial photos taken January 17, 2000.

§8-1
H

SB-198
A

a5 55.175
1

FIGURE 2-4a

Cross Section Plan Map

Pertmeter Investigation Report
The Hoover Company, North Canton, Ohio

DAY1/jmeoveriFig2_4aCXloc.sif (bering_gw2.dat and plantigwZ.dat) 05/04/0G

CH2RIHILL



East

West .
P Dogwood Baseball Fields i Game Patron Parking Lot o
B Y gt ) A
Elevation R Elevation
f) I ()
=
170 4 = 1170
B
e 3
g EF N o =
rot 8 S - T
| %8 4 53 g 9
1150 | ] | | F11s0
130 o FFF 1130
ﬁ " Bedrock
T
iy
s
1110 ? L1110
¢ 200
i ]
Horizontal Scale
LEGEND NOTES:
1. Elevations in feet above mean sea level are based on mean sea level data during 1980's (National
Xxx Fil Bedrock Symbols Geodefic Vertical Datum of 1988).
oo . 2. The depth and thickness of the subsuirface strata indicated on the section {profile) were generalized
Coarse-Grained Deposits Shale from and interpolated between test borings. Information on actual subsurface conditions exists only
(sand, gravel, sand & gravet) at the specific locations and dates indicated. Soil (rock) conditions and water levels at other locations
B Coal may differ from conditions occuring at the boring locations. Also, the passage of time may resultina
] Coarse-Grained Deposits with change in the conditions at these boring locations.

Fines Sandstone
(sand with silt/clay, grave! with
silticlay, sand/gravel with silticlay) | No Recovery

Fine-Grained Deposits
(silt/clay, silt/clay with
sand/gravel)

N
\

Figure 2-4b
Conceptual Geological Cross-Section BA (North Perimeter)

Perimeter Investigation Report
The Hoover Company, North Canton, Ohio

CH2RAHILL

E155M1AZER B3 Section A-B Gaolegicad 3-21-00 md



~ North

Charlotte St

_ | Parking Lot 1

2

Orchard St.
B - Parking Lot 11
Elevation h
(ml Bogwood Basebal! Fields .
170 —
;.0
g2 ¢ . 2
S0 § 3 T2 8 oo o Ny
| | 3 R R NI PN o @
| T 8 8 g 3= g 3 “ " © N - 4
1150~ II P 7e 5 N o5 o8 &g
A Bl iy o “w b2 & 3 39 =
nwléfflh——»}ﬁw 2N
< ‘m‘;&r B AT e 1 o -
VN SR s 7 x
130 Fo= B R Y A A A AV AT
e g
= e A A e
E; A A A A A A AT AR AN
? Bedrock
=
e
e
Mmo4 7
T
1090 —
LEGEND
XXX Fil Bedrock Symbols
Coarse-Grained Deposits Shale
{sand, gravel, sand & gravel)
B Coal
Coarse-Grained Deposits with Fines
(sand with silt/clay, grave! with sitt/clay, sand/gravel with silticlay) Sandstone
7777 Fine-Grained Deposits [ 1 No Recovery
(silt/clay, sitt/clay with sand/gravel)

NOTES:
1. Elevations in feet above mean sea level are based on mean sea level data during 1980’s {National Geodetic Vertical Datum of 1988).
2. The depth and thickness of the subsurface strata indicated on the section (profile) were generalized from and interpolated
between test borings. information on actual subsurface conditions exists only at the specific locations and dates indicated.
Soil (rock) conditions and water levels at other locations may differ from conditions occuring at the boring locations. Also, the
passage of ime may result in a change in the conditions af these boring locations.

0 200
L I

Horizontal Scale

South
Hower St Witwer St.
Parking Parking D
P Lot 10A ap tot12 N ) Elevation
- @ (ft)
= o
2 8
7} ~ . R
8 N 5 8y g I =
2 glg % 8 g & ¥ |
N < ola | | v ' | ZX X
iy v |« /f ; war #
? LY "7’ ///ﬂ > e R = 1m0
_I plasace "';_.55?35”- e e
G
L1130
Bedrock
1110
L1090
Figure 2-4c

Conceptual Geological Cross-Section BD
(West Perimeter)

Perimeter Investigation Report
The Hoover Company, North Canton, Ohio

E{55tAZER DS Secion B-D Geological 22900 mjl

CH2REHILL



LEGEND

XXX

sitt/clay)

v ;r‘ine-Grained Deposits

siltfclay, silt/clay with
sand/gravel)

Parking

Lot 2
e

Parking

Lot 3
e

o
aqe
==
338
|

0
1

West
D East Maple St. McKinley St.
Elevation Parking
{ft) Lot 1
m 4
180 4 =
m
175
%)
S ¥ ¢ |8 %
= : & e T X o
S 8 8 |8vg 3 3
3 us]
1160 — | | E 1l @ «
1140 Bedrock
1120
1100 —
Fll Bedrock Symbols
Coarse-Grained Deposiis Shale
{sand, gravel, sand & gravel)
A Coal
Coarse-Grained Deposits with
Fines Sandstone
{sand with silt/clay, gravel with
sitticlay, sandigravel with [ 1 NoRecovery

200
|

Horizontal Scale

[
uy
-
o
w

|

2 Bedrock

NOTES:

Parking Lot 3

East

SB-154

E
Elevation
o
! —1180
— 1160
[1p]
Syl
¥ Y
R3
| | L1140
L1120
L1100

1. Elevations in feet above mean sea level are based on mean sea level data during 1980's

{National Geodetic Vertical Datum of 1988).

2. The depth and thickness of the subsurface strata indicated on the section (profile) were
generalized from and interpolated between test borings. Information on actual subsurface
conditions exists only at the specific locations and dates indicated. Soil {rock) conditions and
water levels at other locations may differ from conditions occuring at the boring locations. Also,
the passage of time may resultin a change in the conditions at these boring locations.
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NOTES
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mw-188  Facility Piszometer (PZ), Staff Gauge (SG), and Monitoring
@ Well (MW) identifier and location

#1142== Groundwater surface elevation (feet) and contour

= o Inferred groundwater contour (shown only io illustrate the
effect of the bedrock high on the groundwater elevations)
[N Groundwater gradient direction

100 200 300 400

? Groundwater surface elevation unknown FEET FIGURE 2-7
e e imat bounda
oy, fipproximate property boundary Groundwater Surface Contours
1. All monitoring wells and piezomeiers, but none of the staff gauges, were used in H
interpreting the groundwater surface. Groundwater contours assume the ponds a n d G E’ad l ents

north of Building 36 do not significantly impact groundwater levels or flow direction. Perimeter Investigation Report
2. Elevations reference National Geodetic Vertical Datum of 1988 (NGVDS8). The Hoover Company, North Ganton, Ohio
3. Base map derived from ofthographic aerial photos taken January 17, 2000.
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NOTES

1. Al monitering wells and piezometers, but none of the staff gauges, were used in
interpreting the groundwater surface. Groundwater contours assume the ponds
north of Building 36 do not significantly impact groundwater levels or flow diraction.

2. Elevations reference National Geodetic Vertical Daturn of 1988 (NGVDS88).

3. Base map derived frorn osthographic aerial photos taken January 17, 2000.
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Supporting Data
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Conceptual Hydrogeological Cross-Section BA (North Perimeter)
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2. The depth and thickness of the subsurface strata indicated on the section (profile) were generalized from and interpolated between
test borings. Information on actual subsurface conditions exists only at the specific locations and dates indicated. Soil {rock) conditions
and water levels at other locations may differ from conditions occuring at the boring locations. Also, the passage of time may result in a

change in the conditions at these boring locations.
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SECTION 3

Environmental Quality

This section summarizes information regarding the kinds and the locations of chemical
compounds detected in soil and groundwater during the Perimeter Investigation. As part of
tuture evaluations, this information will be considered with respect to historic information
regarding facility operations and land use, regional background information on naturally-
occurring compounds (i.e. metals), and information from previous site investigations at the
Regulated Unit (the former drum storage area) to develop a more comprehensive picture of
site conditions. This integrated picture will be presented in a separate document, and not as
part of this Perimeter Investigation Report.

As previously noted (Section 1), samples collected from each of the 99 boring locations were
analyzed for the 60 compounds on the Perimeter Investigation Target Analyte List. Samples
from 25 of those 99 locations were also analyzed for an expanded set of the 228 chemicals
found on USEPA’s Appendix IX list. The Perimeter Investigation Target Analyte List can be
divided into three main groups of chemicals: volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), and metals. The Appendix IX list includes
additional compounds in each of these groups, as well as other organic chemicals

(pesticides, PCB, dioxins) which were not suspected to be present at the site based on
historical process and chemical use information.

Supplemental analysis also were performed at approximately 10 percent of the locations to
obtain information that can be used to assess and develop potential remedial actions, if it is
determined that a remedy is necessary to protect human health and the environment. These

sampling locations were analyzed for general chemistry, treatability, or geotechnical
parameters.

For the purposes of this report, the term “analytical records” refers to the analytical results
received from the lab. An analytical record will typically indicate whether a result was
below a detection limit with a descriptor such as “ND” (nondetect) or will report a
concentration for a result that exceeded the detection limit. Detection limits are set by the
physical limitations of the analytical process and equipment, and are essentially the
minimum concentrations that can be “seen” by the analytical laboratory.

Results received from the lab were reviewed for completeness and then the Quality
Assurance/Quality Control (QA/QC) process was conducted to evaluate data quality. This

QA/QC process is described in the RCRA Facility Investigation, Program Quality Assurance
Project Plan (CH2M Hill 1999c¢).

Once data quality was evaluated, data were then loaded into a data base and the data were
compared to Target Levels. The Target Levels were developed in accordance with the
Voluntary Corrective Action Agreement as described in the memorandum, “Facility-Specific
Target Levels- Hoover Voluntary Corrective Action Program” (CH2M Hill 2000k), and have
been approved by USEPA. The Target Levels are concentrations of chemicals in soils or
groundwater that are considered to be protective of human health and the environment,
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and are based on conservative, health-based criteria. For example, the Target Levels for
constituents in groundwater were developed based on the Maximum Concentration Limits
(MCL'’s) that USEPA has approved as a standard for drinking water.

The results of the analyses, and the comparisons to Target Levels, fell into three main
categories:

e “non-detects” — which indicate that the chemical is either not present or that it was not
identifiable given the limits of the analytical process or equipment. This result was

indicated by a ND on the analytical record and can be found in the Laboratory reports
contained in Hoover’s Program Files.

e detections below Target Levels — which indicate that that chemical was found to be
present, but was present at a concentration that did not pose an unacceptable risk to
human health and the environment (as defined by the RCRA Quality Assurance Project
Plan Instructions: Appendix D, Risk-Based Screening Levels, U.S. Environmental Protection
Agency 1998). Because USEPA does not require further evaluation or action for
detections below the Target Levels, these detections are not discussed within this report.
These concentrations have been documented as detected in the analytical records and
may be found in the Laboratory reports contained in Hoover’s Program Files.

e detections above Target Levels — which indicate that further evaluation and /or action
{(investigation or remediation) may be warranted (refer to the memorandum “Facility-
Specific Target Levels—Hoover Voluntary Environmental Corrective Action Program”
(CH2M HILL 2000k) for a discussion of the background and selection of Target Levels).
These detections are the focus of the remainder of this section.

Documentation of raw data will be maintained within Hoover’s Program Files for a period
of 6 years after the termination of the Voluntary Corrective Action Agreement.

3.1 Soil

Two hundred eighty soil samples were collected from 74 locations around the facility
boundary and from 25 surface locations in the publicly accessible recreation areas on the
northemn portion of the facility. Table 3-1 summarizes the boring locations identifier, depths
sampled, laboratory analyses performed for each sample, and the depth at which water

saturated soils were encountered (likely representmg the top of the groundwater table) in
the boring.

A summary of the number of analyses performed, detections, and detections exceeding
Target Levels for each compound is listed in Table 3-2. Of 25,663 soil analytical records, 142
detections of 22 chemicals were found at concentrations above Target Levels. These 142
detections represent approximately one-half of one percent of all the soil analyses
conducted. The 22 chemicals detected at concentrations exceeding Target Levels feil within
each of the major groups of chemicals on the Target Analyte and the Appendix IX ksts.

Seven of the 22 compounds detected at concentrations above the Target Levels were part of
the Appendix IX analytical list, that were not on the Perimeter Investigation Target Analyte
List (Table 3-3). There were a total of 62 detections of these compounds at concentrations
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exceeding Target Levels. These results are described further, with respect to their proxmuty
_ to the ground surface, below.

3.1.1 Surface Soil

Surface soil refers to soil in the 0-to-2-foot interval. If a discreet layer of surface cover
material such as asphalf, concrete, gravel, or chip-and-seal material was encountered, the 0-
to-2 foot sampling interval was generally started at the bottom of the cover layer.
Additionally, the root mass present in sod was not sampled where present, although the soil
associated with the root mass at the top of the 0-2 foot interval was sampled. Table 3-4 lists
all boring locations, compounds, and concentrations for which detections exceeded the
Target Level for surface soil along with the ground cover material logged in the field. The
detections in surface soil at concentrations above Target Levels were generally on the
northern border of the perimeter and along the western edge of the site. The number of

detections at concentrations that exceeded Target Levels (67) represents less than 1 percent
of the surface soil analyses.

Trichloroethene was the only VOC detected at concentrations over Target Levels in surface
soil around the perimeter of the site (Figure 3-1). Trichloroethene was detected at soil
borings 203 and 205, both located in the Dogwood Baseball Fields. The detections over

Target Levels (2) represent less than 1 percent of the total number of surface soil analytical
records for VOCs.

The following SVOCs and other organic chemicals were detected at concentrations above
Target Levels in surface soil (Figure 3-2):

e Benzo(a)anthracene (Perimeter Investigation Target Analyte List)

e Benzo(a)pyrene (Perimeter Investigation Target Analyte List)

¢ Benzo{b)fluoranthene (Perimeter Investigation Target Analyte List)

e Benzo(gh,i)perylene (Perimeter Investigation Target Analyte List)

¢ Benzo(k)fluoranthene (Perimeter Investigation Target Analyte List)

e Indeno(1,2,3-c,d)Pyrene (Perimeter Investigation Target Analyte List)
e PCB-1248 (Arochlor 1248) (Appendix IX)

¢ Phenanthrene (Perimeter Investigation Target Analyte List)

e Total Dioxins as 2,3,7,8- TCDD {(Appendix IX)

Of the 99 locations sampled, 15 had SVOC or other organic chemical concentrations in
surface soil that exceeded Target Levels. The total number of SVOC and other organic

chemical detections over Target Levels represent 1 percent of the total number of surface
soil analytical records for that group.

The following metals were detected at concentrations above Target Levels in surface soil
(Figure 3-3):

e Arsenic {Appendix IX)

e Beryllium (Appendix IX)

e Cadmium (Perimeter Investigation Target Analyte List}
¢ Lead (Perimeter Investigation Target Analyte List)

DAYN58441.A2 ER.03 - DCN-5-050500 33



PERIMETER INVESTIGATION REPORT ~ ENVIRONMEMTAL QUALITY

Of the 99 locations sampled, 16 had metals concentrations in surface soil at concentrations
above Target Levels. Concentrations of metals over Target Levels were reported in less than
2 percent of the total number of metals analytical records for surface soil.

The concentrations and distribution of chemicals detected in surface soils could not be
definitively correlated to known onsite source areas or past activities. Some individual
chemicals, particularly those in the SVOCs and metals groups, can be naturally occurring or
associated with other sources (for example, some SVOCs are produced from combustion of
fuels and are present in automobile exhaust, or can be found in asphalt). Further evaluations
have been performed (see Appendix A, B, and C) or are in progress to evaluate the
concentrations of these chemicals in the context of current land use and potential human
health exposure. Additional further evaluations also are in progress to better understand
whether the concentrations of these chemicals could be associated with past site activities or

are within typical ranges reported elsewhere as naturally occurring or as derived from other
sources in urban environments.

3.1.2 Subsurface Soil

Subsurface soil refers to all soil more than 2 feet below the ground surface or cover layer. All
detections in subsurface soil at concentrations greater than Target Levels are listed in Table
3-5. Of the total 99 locations sampled, 74 were deep borings where subsurface soil samples
were collected. Of these 74 borings, 3 (SB-108, SB-128, and SB-144) had VOCs at
concentrations above Target Levels in subsurface soil (Figure 3-1). These concentrations
above Target Levels represent less than 1 percent of ail VOC analytical records for
subsurface soil. The following VOCs, all Perimeter Investigation Target Analyte List
compounds, were detected in subsurface soil at concenirations over Target Levels:

e (Carbon tetrachloride
Chloroform
Trichloroethene
Xylenes

Of the 74 sampling locations, 10 had SVOCs or other organic chemicals present at
concentrations in subsurface soil higher than Target Levels (Figure 3-2). Less than 1 percent

of the total SVOC or other organic chemicals analytical records in subsurface soil resulted in
detections over Target Levels.

The following SVOCs and other organic chemicals were detected at concentrations above
Target Levels in subsurface soil (Figure 3-2):

e Z2-methylnapthalene (Appendix IX)

e Benzo(a)anthracene (Perimeter Investigation Target Analyte List)

e Benzo(a)pyrene (Perimeter Investigation Target Analyte List)

e Benzo(b)fluoranthene (Perimeter Investigation Target Analyte List)

e Benzo(gh,i)perylene (Perimeter Investigation Target Analyte List)

e Bis(2-ethylhexyl)phthalate (Perimeter Investigation Target Analyte List)

e Indeno(1,2,3-c,d)pyrene (Perimeter Investigation Target Analyte List)
e Isodrin (Appendix IX)
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e PCB-1248 (Arochior 1248) (Appendix IX}

e PUB-1260 (Arochlor 1260) (Appendix IX}

¢ Phenanthrene (Perimeter Investigation Target Analyte List)
e Total Dioxin as 2,3,7,8 TCDD (Appendix IX}

Of the 74 sampling locations, 16 had metals present in the subsurface soil at concentrations
higher than Target Levels (Figure 3-3). The concentrations exceeding Target Levels
represent less than 2 percent of the total metals analytical records for subsurface soil.

The following metals were detected at concentrations above Target Levels in subsurface
soils (Figure 3-3): ' ’

e Arsenic (Appendix IX)
e Berylliuun (Appendix IX}
¢ Copper (Perimeter Investigation Target Analyte List)

o Lead (Perimeter Investigation Target Analyte List)
e Tin (Appendix IX) '

Many of the chemicals detected in subsurface soils, particularly the SVOCs, other organic
compounds, and metals, were the same as those found in surface soils. Similar to the surface

soil results, further evaluations on the concentrations and distributions of these chemicals
are in progress.

3.2 Groundwater

Groundwater samples were collected from 47 boring locations (grab samples) where
sufficient water was present to collect the necessary sample volume, and from 11 of the 12
monitoring wells installed as part of the investigation. One of the investigation monitoring
wells did not yield enough groundwater for sample collection. In addition to the Appendix
IX or Perimeter Investigation Target Analyte List constituents, some of the grab samples

were analyzed for general chemistry and treatability parameters. All monitoring well
samples were analyzed for the Appendix IX constituents.

3.21 Groundwater Grab Sample Resulis

Sixty-five groundwater grab samples were collected as part of the Perimeter Investigation.
Table 3-6 provides summary information (location, depth, analytes) for all groundwater
samples. A summary of the number of analyses performed, detections, and detections
exceeding Target Levels for each compound is listed in Table 3-7. Of 7,581 groundwater
analytical records, 284 detections of 31 chemicals were found at concentrations above Target

Levels. These 284 detections represent less than 4 percent of all groundwater analyses
conducted.

Five of the 31 chemicals detected at concentrations above Target Levels were part of the
Appendix IX analytical list, that were not on the Perimeter Investigation Target Analyte List
(Table 3-8). Excluding the total metals (discussed further below), there were a fotal of three
detections of two Appendix IX list chemicals at concentrations exceeding Target Levels.
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Table 3-9 lists groundwater detections that exceeded Target Levels at both shallow and deep
sample intervals. Some stations had concentrations above Target Levels for both intervals,
but no vertical trends in the distribution of compounds were observed in those stations.

Of the 47 perimeter groundwater sampling locations, 11 had VOCs concentrations in
groundwater greater than Target Levels. Less than 2 percent of the analytical records for
VOCs resulted in detections above Target Levels (Figure 3-4).

The following VOCs, all part of the Perimeter Investigation Target Analyte List, were
detected at concentrations greater than Target Levels in groundwater {Figure 3-4): -

e Benzene

e (is-1,2-dichloroethene
e Tetrachloroethene

e Trichloroethene

e Vinyl Chloride

Of the 47 perimeter groundwater sampling locations, 30 had SVOCs or other organic
chemical concentrations greater than Target Levels. The SVOCs and other organic chemicals
detected at concentrations exceeding Target Levels represent less than 3 percent of the total
number of SVOC or other organic chemicals analytical records.

The following SVOCs or other organic chemicals were detected at concentrations above
Target Levels in groundwater (Figure 3-4).

e 2-Methylnapthalene (Appendix IX)

e Benzo(a)anthracene (Perimeter Investigation Target Analyte List)

¢ Benzo(a)pyrene (Perimeter Investigation Target Analyte List})

¢ Benzo(b)fluoranthene (Perimeter Investigation Target Analyte List)

s  Bis(2-ethylhexyl)phthalate (Perimeter Investigation Target Analyte List)
e Dibenzo(ah)anthracene (Perimeter Investigation Target Analyte List)

e Indeno(1,2,3-c,d)pyrene (Perimeter Investigation Target Analyte List)

e Naphthalene (Perimeter Investigation Target Analyte List)

e PCB-1248 (Arochlor 1248) (Appendix IX}

¢ Phenanthrene (Perimeter Investigation Target Analyte List)

Many of the SVOCs or other organic chemicals detected in grab groundwater samples were
the same as those detected in soil samples. Because these SVOCs tend to adhere strongly to
soil parficles, it is commonly observed that concentrations of these SVOCs can be high in
grab samples that are turbid and high in suspended solids. Because the presence of these
soil particles can influence the sample results, but the soil particles do not migrate in
groundwater, concentrations of SVOCs observed in turbid grab sample are often biased
high and are not representative of actual chemical concentrations migrating in groundwater.
When less turbid samples are collected using a different method, such as from monitoring
wells, these concentrations will often decrease, supporting the conclusion that the SVOC
concentrations observed in the grab samples were related primarily to the presence of
suspended solids in the samples, and do not represent chemical concentrations migrating in
groundwater. Grab sample results were broadly compared to the groundwater results
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collected from monitoring wells (see Section 3.2.2), and further evaluations of these results
are also in progress.

Dissolved metals were detected at concentrations greater than Target Levels at 4 of

47 sampling locations (Figure 3-5). These dissolved metals concentrations above Target
Levels represent 1 percent of the total dissolved metals analytical records. Dissolved metals
analyses differ slightly from total metals analyses in that the samples are filtered to remove
suspended solids before analysis. Because metals tend to adhere to soils, which do not

~ migrate in groundwater, removing the suspended solids (soils) by filtering results in a
sample that is more representative of metals concentrations in groundwater that have the
potential of migrating. The following metals were detected in groundwater at
concentrations exceeding Target Levels (Figure 3-5): ~

Dissolved cadmium (Perimeter Investigation Target Analyte List)
Dissolved lead (Perimeter Investigation Target Analyte List)
Dissolved nickel (Perimeter Investigation Target Analyte List)
Dissolved thallium (Appendix IX) ,
Dissolved titanium (Perimeter Investigation Target Analyte List)

& & & @ @

Total metals data are included on the summary tables (Table 3-7 and 3-8), but not on Table
3-9 or illustrated on a figure because they are not considered to be representative of metals
present and migrating in groundwater. Groundwater grab samples from the borings
typically had high concentrations of suspended solids as a result of the fine-grained soils.
The metals present associated with suspended solids became solubilized in the groundwater
sample when the sample was preserved with nitric acid. The increase in total metals is often
very substantial because metals concentrations in soil typically are several orders of
magnitude greater than those in groundwater. The effect of the suspended solids was seen
in nearly all groundwater grab samples. Table 3-10 lists all samnpling locations where there
was a detection for both dissolved and total metals in groundwater. The high ratio of total
metals to dissolved metals concentrations for each compound indicates the effect of high
suspended solids in the groundwater grab samples. Documentation of the total metals data
can be found in the Hoover Program files.

Additional general chemistry parameters that help characterize groundwater conditions are
summarized by location in Figure 3-6. These parameters will be used to evaluate the
potential breakdown by natural processes of the chemicals encountered around the
perimeter of the site. General chemistry parameters were measured at approximately

10 percent of the sampling locations where groundwater was sufficient to collect a sample.
The figure shows all locations where general chemistry data were collected. These
parameters were not measured at any locations on the eastern border of the site because
most locations were dry or produced sufficient groundwater to collect only the samples
required for the Perimeter Investigation Target Analyte List or Appendix IX analytical suite.

Parameters used to assess treatability are presented in Figure 3-7. Treatability parameters
help to evaluate which treatment technologies will be most effective in remediating
contaminated scil and groundwater, should remediation be necessary. Samples to be
analyzed for treatability parameters were collected at 10 percent of the stations where
groundwater was sufficient to provide a sample.
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322 Groundwater Monitoring Well Sample Resulis

Eleven groundwater monitoring well samples were collected and analyzed for the full
Appendix IX list compounds as part of the perimeter investigation (Table 3-11). The number
of detections and detections that exceeded Target Levels for each compound are also listed. Of

2,721 monitoring well groundwater analytical records, 13 concentrations of 10 chemicals (less
than one half of one percent) exceeded Target Levels.

Figure 3-8 displays the locations and concentrations of compounds detected at levels over
Target Levels in monitoring wells. Note the decrease in the total number of SVOCs and metals
reported for the monitoring well samples compared to the list of constituents reported for the
grab samples (Figure 3-8). This finding is consistent with concentration trends expected as a
result of a reduced amount of suspended solids (i.e., silt- and clay-sized particles) generally
present in monitoring well samples as compared to groundwater grab samples.

Of the 11 wells sampled, VOCs were detected in 3. The following VOCs were detected at
concentrations above Target Levels in monitoring well samples (Figure 3-8):

e cis-1,2-Dichloroethene (Perimeter Investigation Target Analyte List)
e Tetrachloroethene (Perimeter Investigation Target Analyte List)

e Trichloroethene (Perimeter Investigation Target Analyte List)

e Vinyl chloride (Perimeter Investigation Target Analyte List)

Of the 11 wells sampled, SVOCs were detected in 4. The following SVOCs were detected at
concentrations above Target Levels in monitoring well samples (Figure 3-8):

e 2-Methylnaphthalene (Perimeter Investigation Target Analyie List)
e bis(2-Ethylhexyl)phthalate (Perimeter Investigation Target Analyte List)

Of the 11 wells sampled, metals were detected in 3. The following metals were present at
concentrations greater than Target Levels in monitoring well samples (Figure 3-8):

e Total and dissolved cadmium (Perimeter Investigation Target Analyte List)
¢ Total nickel (Perimeter Investigation Target Analyte List)
e Total titanium (Perimeter Investigation Target Analyte List)

A broad comparison of chemical distribution and concentrations found in monitoring well
samples and grab groundwater samples was performed. General findings related to SVOCs
and metals have been discussed previously. Findings for chemicals in the VOC group,
which were known to be previously used at the site, indicates that grab sample and
monitoring well results are generally consistent, with the greatest number of chemicals and
analytical records at concentrations above Target Levels present along the western
perimeter of the site. This finding also is consistent with the geologic and hydrogeologic
data indicating the predominant groundwater flow gradient is from the site towards the
northwest. As a result, further evaluations of the distribution and concentrations of these
compounds in groundwater are in progress.
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TABLE 3-1

Soil Sample Collection Summary
Hoover Perimeter Investigation

Depth Interval (it)

Water Table Depth’

Below (ft) Below Ground
Station ID Ground Surface Analyses Performed Surface
SB-107 0 2 Appendix IX Dry
4 8 Appendix IX
8 10- Appendix IX
12 14 Appendix IX
16 18 Appendix X
$B-108 0 2 Appendix IX it.5
2 4 Appendix IX
4 6 Appendix IX
8 10 Appendix IX
SB-109 0 2 Target Analyte List 11
2 4 Total Organic Carbon
4 6 Target Analyte List
6 8 Geotechnical
8 10 Target Analyte List
1 12 Total Organic Carbon
11 13 Geotechnical
SB-110 o 2 Appendix IX 9.5
4 6 Appendix I1X
8 10 Appendix I1X
SB-111 0 2 Appendix X 12
4 6 Appendix IX
8 10 Appendix 1X
12 13 Total Organic Carbon
SB-112 o 2 Target Analyte List 16.5
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
SB-113 0] 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List, Total Organic Carbon
16 18 Target Analyte List
SB-114 0 2 Target Analyte List 16
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
SB-115 0 2 Target Analyte List, Geotechnical 9
4 6 Target Analyte List
6 8 Total Organic Carbon, Geotechnical
9 11 Total Organic Carbon, Geotechnical
SB-116 0 2 Target Analyte List 8
4 8 Target Anaiyte List
8§ 10 Target Analyte List .
SB-117 o 2 Appendix IX 8.5
4 6 Appendix 1X
8 10 Appendix IX
12 14 Appendix IX
SB-118 0 2 Target Analyte List 6
2 4 Geotechnical .
4 6 Target Analyle List, Total Organic Carbon
SB-119 0 2 Target Analyte List 5.2
4 6 Target Analyte List
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TABLE 3-1

Soit Sample Collection Summary
Hoover Perimeter Investigation

Depth interval {ft) Water Table Depth’
Below (ft) Below Ground
Station [D Ground Surface Analyses Performed Surface

SB-120 (VA 2 Target Analyte List 8
4 6 Target Analyte List

3B-121 ¢ 2 Target Analyte List 12
2 4 Total Organic Carbon
4 6 Target Analyte List

SB-122 0 2 Appendix IX 8
2 4 Geotechnical '
4 6 Appendix IX
8 10 Total Organic Carbon

5B-123 0 2 Target Analyte List 11
4 6 Target Analyte List
8 10 Target Analyte List

6B-124 0 2 Target Analyte List 11
4 6 Target Analyte List
8 10 Target Analyte List

$B-125 o 2 Target Analyte List 8
4 6 Target Analyte List

5B-126 2 4 Total Organic Carbon 8

4 6 Target Analyte List

6 8 Geotechnical

8B-127 0 2 Appendix iX 5
4 B Appendix IX

SB-128 0 2 Appendix IX 10
4 6 Appendix iX
8 10 Appendix IX

5B-129 0 2 Target Analyte List © 95
2 4 Total Organic Carbon
4 6 Target Analyte List, Geotechnical
10 13 Geotechnical
12 14 Total Organic Carbon

S8B-130 0} 2 Target Analyte List i1
4 6 Target Analyte List
8 16 Target Analyte List

SB-131 0 2 Appendix IX 9
4 6 Appendix IX

SB-132 0 2 Target Analyte List 13
4 6 Target Analyte List
8 10 Target Analyte List

8B-133 0 2 Appendix IX 10.5
4 6 Appendix IX
8 10 Appendix IX

SB-134 0 2 Target Analyte List 11
4 é Target Analyte List
8 10 Target Analyte List

$B-135 0 2 Appendix IX 11.5
4 6 Appendix 1X
8 10 Appendix IX

SB-136 0 2 Target Analyte List 11.5
2 4 Total Organic Carbon
4 6 Target Analyte List
8 10 “Target Analyte List
11 12
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TABLE 3-1

Sail Sample Collection Summary
Hoover Perimeter Investigation

Depth Interval (i) Water Table Depth’
Below (ft) Below Ground
Station ID Ground Surface Analyses Performed Surface
SB-137 0 2 Target Analyte List 16
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
16 18 Target Analyte List
SB-138 0] 2 Target Analyte List Dry
4 6 Targst Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
16 18 Target Analyle List
i8 20 Target Analyte List
SB-139 0 2 Target Analyte List 6.8
4 ¢ Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
5B-140 0 2 Target Analyte List i2
4 6 Target Analyte List
8 10 Target Analyte List
i2 14 Target Analyte List
16 i8 Target Analyte List
SB-141 0 2 Appendix X 222
4 6 Appendix IX ‘
SB-142 0 2 Target Analyte List 20
4 & Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List ‘
5B-143 0 2 Target Analyte List 20
4 6 TAL, Geotechnical
8 10 Target Analyte List
12 14 Target Analyte List
16 17 Total Organic Carbon
16 18 Target Analyte List
SB-144 0 2 Target Analyte List 18.9
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
16 18 Targset Analyte List
SB-145 0 2 Appendix IX Dry
4 ) Appendix X
8 10 Appendix IX
i2 14 Appendix 1X
SB-146 0 2 Target Analyie List Dry
4 6 Target Analyte List
8 10 Target Analyte List
SB-147 0 2 Target Analyte List 12
4 6 Target Analyte List
8 10 Target Analyte List
SB-148 0 2 Target Analyte List Dry
4 6 - Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
SB-149 0 2 Target Analyte List 12
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TABLE 3-1

Soil Sampte Collection Summary
Hoover Perimeter Investigation

Depth Intervat (i)
Below

Water Table Depth’

{ft) Below Ground
Station 1D Ground Surface Analyses Performed Surface
4 6 Target Analyte List
8 10 Target Analyte List
5B-150 0 2 Appendix 1X Dry
4 G Appendix {X
8 10 Appendix X
SB-151 G 2 Target Analyte List 6
4 (<] Target Analyte List ‘
8 10 Target Analyte List
12 i4 Target Analyte List
15 17 Geotechnical
S8B-152 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
SB-153 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
SB-154 0 2 Appendix iX 10
4 6 Appendix IX
8 10 Appendix IX
10 11 Total Organic Carbon
S$B-155 0 2 Target Analyte List 1.5
4 5] Target Analyte List
8 10 Target Analyte List
8B-186 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
SB-157 0 2 Target Analyte List Dry
2 4 Total Organic Carbon
4 6 Target Analyte List
8 10 Target Analyte List
5B-158 o 2 Target Analyte List Dry
4 5] Target Analyte List
8 10 Target Analyte List
SB-159 0 2 Appendix IX Dry
4 6 Appendix X
8 10 Appendix 1X
SB-160 0 2 Target Analyte List Dy
4 6 Target Analyte List
SB-161 0 2 Appendix [X Dry
4 6 Appendix IX
8 10 Appendix |IX
SB-162 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
5B-163 o 2 Target Analyte List 12.5
4 6 Target Analyte List
8 10 Target Analyte List
11 12 Geotechnical
SB-164 0 2 Target Analyte List Dry
4 8 Target Analyte List
8 10 Target Analyte List
SB-165 o 2 Appendix X Dry
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TABLE 3-1

Soil Sample Collection Summary
Hoover Perimeter Investigation

Depth Interval (ft) Water Table Depth’
Below (%) Below Ground
Station ID Ground Surface Analyses Performed Surface
4 6 Appendix IX
8 10 Appendix IX
SB-166 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
SB-167 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
12 13 Target Analyte List
5B-168 0 2 Target Analyte List Dry
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
SB-169 0 2 Target Analyte List Dry
4 6 Target Analyte List
6 8 Total Organic Garbon
SB-170 0 2 Target Analyte List Dry
4 6 Target Analyte List
SB-171 0 2 Target Analyte List Dry
4 <] Target Analyte List
8B-172 0 2 Appendix IX Dry
4 6 Appendix |X
8 10 Appendix X
SB-173 0 2 Target Analyte List 8
4 6 Target Analyte List
8 10 Target Analyte List
SB-174 0 2 Target Analyte List 14
4 6 Target Analyte List
8 10 Target Analyte List
SB-175 0 2 Target Analyte List 7.5
4 6 Target Analyte List
8 10 Target Analyte List
SB-176 0 2 Target Analyte List 12.9
4 6 Target Analyte List
8 10 Target Analyte List
SB-177 0 2 Appendix X 12
4 6 Appendix 1X
8 10 Appendix X
SB-178 0 2 Target Analyte List i2
4 6 Target Analyte List
8 10 Target Analyte List
SB-179 0 2 Appendix IX 13.5
4 6 Appendix IX
8 10 Appendix IX
i2 14 Appendix IX
SB-193 0 2 Target Analyte List 28.5
4 6 Target Analyte List
8 10 Target Analyte List
12 14 Target Analyte List
16 18 Target Analyte List
19 20 Target Analyte List
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TABLE 3-1
Soil Sample Collection Summary
Hoover Perimeter Investigation

Depth Interval () Water Table Depth'
Below (i) Below Ground
Station ID Ground Surface Analyses Performed Surface

20 22 Target Analyte List

24 26 Target Analyte List

28 30 Target Analyte List
5B-194° 0. 2 Target Analyte List Dry
5B-195 0 2 Appendix IX Dry
5B-196 0 2 Target Analyte List Dry
5B-197 0 2 Target Analyte List Dry
SB-198 0 2 Target Analyte List Dry
SB-199 0 2 Target Analyte List Dry
SB-200 o 2 Target Analyte List Dry
5B-201 0 2 Appendix IX Dry
8B-202 G 2 Target Analyte List Dry
SB-203 0 2 Target Analyte List Dry
SB-204 0 2 Target Analyte List Dry
5B-205 o 2 Target Analyte List Dry
SB-206 o 2 Appendix IX Dry
SB-207 0 2 Target Analyte List Dry
5B-208 0 2 Target Analyte List Dry
SB-209 0 2 Target Analyte List Dry
SB-210 0 2 Target Analyte List Dry
SB-211 o 2 Target Analyte List Dry
SB-212 0 2 Target Analyte List Dyvy
SB-213 8] 2 Target Analyte List Dry
SB-214 0 2 Target Analyte List : Dry
SB-215 0 2 Target Analyte List Dry
SB-216 0 2 Target Analyte List Dry
SB-217 0 2 Appendix |X Dry
SB-218 0] 2 Target Analyte List Dry

1 Depth where water saturated soils were encountered which likely represents the top of the groundwater {able.
"Dry" : unsaturated soil sample (sample collected above water table)
2 Scil Boring 194 through Soil Boring 218 were surface borings only (0-2 #t).
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TABLE 32
Compounds Detected in Perimeter Soil
Hoover Perimeter Investigation

Minioum Meumnber of
fumber of Number of Frequency of Maximum Detection Detections
Cemaound Analyses Detections Detection Detection {1aikg) {uaikg) Mean (ng/kg)j Target Level {ug/kg) > Target Level

1,1,1,2-Tetrachloroethans 66 0 0% 3,000 Q
1,1,1-Trichleroethane 285 0 0% 1,200,000 0
1,1,2,2-Tetrachloroethane 66 0 0% 600 0
1,1,2-Trichloroethane - 285 0 0% 1,000 0
1,1-Dichioroethene 265 2 0.75% 1.6 0.76 1.18 70 0
1,2,3-Trichloropropane 66 o 0% 5 0
1,2,4,5-Tetrachlorobenzens G6 0 0% 16,000 0
1,2 4-Trichlorobenzens 65 0 0% 780,000 0
1,2-Dibrome-3-Chloropropane 66 0 0% 300 [
1.2-Dibromoethane 66 0 0% 5 [+
1,2-Dichlorobenzene 2865 0 0% 560,000 0
1,2-Dichlorosthane 265 .0 0% 400 0
1,2-Dichloropropane 66 0 0% 9,000 Q
1,3,5-Trinitrchenzene 66 0 0% 1,635,000 QO
11,3-Dichiorobenzens 66 0 0% 41,000 0
1,3-Dinitrobenzene 66 ¢ 0% 5,000 0
1,4-Dichlorobenzene 66 0 0% 27,000 0
1,4-Dioxane 66 Q0 0% 40,000 0
1.4-Naphthoguinone o6 Q 0% 2,000 0
1-Naphthylamine 66 4] 0% 330 0
2,3,4,6-Tetrachlorophenol 66 0 0% 1,635,000 0
2,4,5-T (Trichioraphenoxyacetic Acid) 66 0 0% 545,000 0
2,4, 5-Trichloropheno! 86 0 0% 7,800,000 0
2,4.,6-Trichlorophenc! 66 0 0% 58,000 4]
2,4-D (Dichlorophenoxyacetic Acid) 66 0 0% 642,000 0
2,4-Dichlorophencl 66 O 0% 230,000 0
2,4-Dimethyiphenal 56 8] 0% 1,600,000 0
2,4-Dinitrophenol 65 0 0% 160,000 1]
2 4-Dinitrotoluene 66 0 0% 200 0
2 6-Dichlarophenol 66 0 0% 330 0
2,8-Dinitrotoluene 66 Q 0% 800 0
2-Acetylaminofluorene 66 4} 0% 3,300 0
2-Aminonaphthalene {Beta Naphthytamine) 66 0 0% 330 G
2-Butanone . 265 2 0.75% 2,200 37 1,120 6,860,000 9
2-Chlerc-1,3-Butadiene 66 0 0% 4,000 Y]
2-Chloronaphthatens 66 0 . 0% 3,675,000 0
2-Chlorophenol 66 o 0% 380,000 0
2-Hexanone 66 0 0% 20 0
2-Methylnaphthalene 66 1 1.62% 640 640 640 330 1
2-Methylpheno! {O-Cresol) 66 9] 0% 3,900,000 D
2-Nitreaniline 66 0 0% 3,300 0
2-Nitrophenol 66 0 0% 330 0
2-Picaline (Alpha-Picoling) 66 Q 0% G60 o]
3,3-Dichiorobenzidine 66 0 0% 1,600 0
3,3"-Dimsethytbenzidine 66 0 0% 1,600 0
3-Methylcholanthrene 66 0 0% 660 Y
3-Methylphenol 66 0 0% 2,725,000 0
3-Nitroaniline 66 o 0% 2,000 0
4,6-Dinitro-2-Methylphenol 66 0 0% 1,660 0
4-Aminobiphenyl (4-Biphenylamine) 66 0 0% 1,600 0
4-Bromophenyl Phenyl Ether 66 0 0% 330 "]
4-Chloro-3-Methyipheno! 668 0 0% 330 0
4-Chioroaniline 66 0 0% 310,000 0
4-Chiorophenyl Phenyl Ether B6 0 0% 330 0
4-Methyl-2-Pentanone 265 1 0.38% 0.7 0.7 0.700 746,000 0
4-Methyiphenol (P-Cresol) 66 0 0% 273,000 0
4-Nitroaniline 66 0 0% 1,600 0
4-Nitrophenol 66 0 0% 3,379,000 [i]
4-Nisroquinoline-N-Oxide 6 ¢} 0% 3,300 [
5-Nitre-O-Teluidine B6 7] 0% 13,000 0
7,12-Dimethylbenz(A}Anthracene 66 0 0% 660 0
Acenaphthene 265 1 0.38% 1,300 1,300 1,300 4,700,000 0
Acenaphthylene 265 0 0% 330 0
Acetone 66 10 15.15% 860 19 177 7,800,000 0
Acetonitrite 66 0 0% 201,000 [1]
Acetophenone B6 0 0% 500 0
Acrolein 66 4] 0% 100 0
Acrylonitrile 66 0 0% 200 0
[Aldrin 656 0 0% 40 0
' Ghiloride 66 0 0% 2,713,000 0

12 BHC {Alpha Hexachlorocyclohexane) 66 0 0% 100 0
Alpha Endosulfan 65 0 0% 1.7 0
Aniline (Phenylamine, Amincbenzene) £6 0 0% 78,000 0
Anthracene 265 6 2.26% 17,000 940 4,240 23,000,000 0
Antimony 66 1 2% 7,080 7,080 7,090 11,000 1]
Aramite 66 4] 0% 18,000 0
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TABLE 3-2
Compounds Defected in Perimeter Soi
Heover Perimeler Investigation

Minimum Number of
Humber of Number of Freguency of Maximum Detection Delections.
Compound Analyses Detactions Detection Detection (nafka) {naig) Mean (ug/hkg)| Target Level {po/kg) > Target Level

Argenic ) €6 66 1005 10,000 2,120 15,600 13,000 33
Barium 265 255 86.23% 1,530,000 17,400 82,300 5,500,000 0
Benzene 265 1 0.38% 0 0.490 800 [i]
Benzo{A)Anthracene 265 14 5.28% 45,000 390 5,050 900 9
Benzo{A)Pyrene 265 14 5.28% 40,000 400 4,600 330 14
Benzo(B)Fluoranthene 265 15 5.66% 34,000 410 4,330 900 11
Benzo(G,H,l)Perylene 265 ] 3.40% 25,000 520 4,240 330 9
Benzo{K)Flucranthens 265 11 4.15% 31,000 430 4,050 4,000 1
Benzyl Alcoho! 66 [¢ 0% 16,351,000 0
Benzy} Butyl Phthalate 265 0 0% 930,000 0
Beryliium E6 10 15.15% 1,020 556 696 540 10
Beta BHC (Beta Hexachlorocyclehexans) 86 0 0% 400 o
Beta Endosulfan ' 66 0 0% 1.7 0
Bis(2-Chioroethoxy) Methane 68 Q 0% 330 0
Bis{2-Chloroethyl) Ether (2-Chloroethyl Ether) 66 0 0% 330 0
Bis(2-Chloroisopropyl) Ether 66 0 0% 6,000 0
Bis{2-Ethylhexyl} Phthalate 265 4 1.51% 110,000 58 27,800 45,000 1
Bromodichloromethane 66 0 0% 10,000 0
Bromoform B6 0 0% 56,000 0
Bromomethane 66 0 0% 10,000 0
Cadmium 265 22 8.30% 148,000 671 17,100 78,000 1
Carbon Disuffide 265 5 1.89% 58 37 223 720,000 0
Carbon Tetrachloride 266 1 0.38% 3,100 3,100 3,100 300 1
Chlordane 66 2 3.03% 170 a8 129 500 0
Chlorobhenzene 265 0 0% 130,000 0
Chlorobenzilate 66 0 0% 1,600 0
Chicrosthane 265 0 0% 1,600,000 0
Chioroform 265 1 0.38% 880 830 880 300 1
Chloromethane 66 0 0% 1,000 Q
Chrysene 265 15 5.66% 44,000 460 4,780 88,000 0
Cis-1,2-Dichioroethene 265 B 3.02% 17,000 23 2,270 42,000 0
Cis-1,3-Dichicropropens 66 0 0% . 5 0
Cobalt 66 58 B7.88% 71,500 5,750 10,200 3,253,000 0
Copper 285 265 100% 19,500,000 5,500 139,000 2,784,000 2
Cyanide ) 265 4 151% 124 058 4.15 1,600,000 0
Delta BHG (Delta Hexachiorocyclohexane) 66 0 0% 2 0
Di-N-Butyl Phthalats 265 0 0% 2,300,000 0
Di-N-QOclylphthatate 265 0 % 1,600,000 0
Dizllate 66 4 0% 7,000 1]
Dibenz(A,H}Amhracene 285 0 0% 330 0
Dibenzofuran 66 0 0% 207,000 [
Dibromechloromethane 66 4] 0% 8,000 H
Dibromomethane 66 0 0% 545,000 [i]
Dichlorodiftuoromethane 265 0 0% 94,000 0
Dieldrin 66 1 152% 19 19 19 40 0
Diethy! Phthalate 265 1 0.38% 39,000 39,000 39,000 2,000,000 0
Dimethoate 66 Y 0% 11,000 0
Dimethyl Phihalale 265 o 0% 100,000,000 0
Dinoseb [=4] 0 0% 55,000 0
Diphenylamine 66 4] D% 1,363,000 Y
Disulioton 66 "0 0% 2,000 o
Endosulian Sulfate B66 ] 0% 1.7 0
Endrin B6 0 0% 23,000 0
Endrin Aldehyde 66 0 0% 1.7 0
Ethyl Methacrylate 66 1} 0% 140,000 0
Ethyl Methanesulionate 66 0 0% 330 0
Ethylbenzene 265 3 1.13% 8,700 480 3,760 400,000 0
Famphur 66 0 0% 33 0
Fluoranthene 265 19 TAT% 100,000 54 B,800 3,100,000 1]
Fluorene 265 1 0.38% 1,500 1,500 1,500 3,100,000 [1]
Gamma BHC (Lindane) 66 0 0% 500 G
Heptachlor 66 0 0% 100 0
Heptachlor Epoxide 66 0 0% 70 0
Hexachlorobenzene 66 0 0% 400 0
Hexachlorobutadiene 66 1] 0% 8,000 Q
Hexachlorocyclopentadiens 66 4 0% 10,000 ]
Hexachlarogthane 66 [ 0% 46,000 D
Hexachloropropene 66 0 0% 3,300 0

‘'enof{1,2,3-C,D)Pyrene 265 10 377% 25,000 450 4,010 900 7
wdomethane 132 0 0% 5 0
lsodrin 66 1 1.52% 2,600 47 1,300 3.3 2
Isophorone 66 0 0% 670,000 0
Isosafrole 66 0 0% BB0 0
Kepone 66 0 0% 33 4
Eead 265 265 1080% 938,000 3,770 31,800 400,000 3
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TABLE 3-2
Compounds Detected in Perimeter Sail
Hoover Perimeter Invesligation

Minimum

Number of
Mumber of Number of Frequency of Maximum Dsatection Detections
Compound Analyses Detections Detection Detection (kgikg) {pg/ka} Mean {pofka)| Target Level (pofka) > Targe! Levet
Mercury 264 N 11.74% 1,490 33.2 350 ,000 0
Methacrylonitrile 68 Q 0% 2,000 0
Methapyrilene 66 0 0% 1,600 0
Methoxychlor 66 0 0% 390,000 0
Methyt Methacrylate 66 0 0% 2,168,000 0
Methyl Methanesulionate 66 - 0 0% 330 0
Methylene Chioride 265 7 2.64% 530 5.3 136 13,000 0
MPEA11 66 0 0% 55,000 ¢}
N-Nitroso-Di-N-Butylaming 66 Q 0% 330 0
N-Nitrosodi-N-Propylamine 66 Q 0% 330 0
N-Nitrosodiethylamine 56 0 0% 330 [i]
N-Nitrosodiphenylamine 66 0 0% 130,000 0
N-Nitrosomorpholing 66 0 0% 330 0
N-Nitrosepyrrolidine 23] Y 0% 330 0
Naphthalene 265 1 0.38% 990 990 990 3,100,000 0
Nickel 265 265 100% 1,100,000 5,800 27,400 1,600,000 0
Nitrobenzene 66 0 0% 39,000 Q
Nitrosometihylsthylamine 66 0 Q% 330 0
0,0,0-Triethyl Phosphorothicate 66 | 0 0% 33 0
O-Toluidine 66 [ 0% 2,000 o]
P.P-DDD 66 0 0% 3,000 [3]
P,P’-DDE 66 2 3.03% 1,100 16 a37 2,000 0
P,P'-DDT 66 1 1.52% 11 11 11 2,000 0
P-Dimethylarminoazoebenzene 66 0 0% 660 0
P-Phenylenediamine 66 0 0% 10,356,000 0
Parathion, Ethyl 66 0 0% 327,000 0
Parathion, Methy! 66 [1] 0% 14,000 0
PCB-1016 (Arochlor 1018) 68 o 0% 3,000 4]
PCB-1221 {Arochlor 1221) 66 0 0% 33 [5]
PCB-1232 (Arochlor 1232) 56 0 0% 33 o]
PCB-1242 (Arochlor 1242) 66 0 0% 33 0
PCB-1243 (Arochlor 1248) 66 10 15.15% 430,000 66 71,500 33 10
PCB-1254 (Arochlor 1254) 66 1 1.52% 100 100 100 1,000 0
PCB-1260 (Arochlor 1260) 66 3 4.55% 88,000 81 54,700 33 3
Pentachlorobenzene 66 0 0% 44,000 0
Pentachioroethane 66 o 0% 1,600 Y
Pentachloronitrobenzene 66 o] 0% 2,000 0
Pentachlerophenol 66 [i] 0% 3,000 [i]
Phenacetin 66 0 0% 660 0
Phenanthrene 265 16 6.04% 63,000 410 6,970 330 16
Phenol 66 0 0% 47,000,000 4]
Phorate 66 ¢ 0% 11,000 0
Pronamide 66 0 0% 4,088,000 0
Propionitrile 66 0 0% 20 0
Pyrene 265 17 6.42% 93,000 44 8,730 2,300,000 []
Pyridine 265 0 0% 55,000 0
Safrole 68 0 0% , 660 0
Selenium 66 37 56.06% 1,780 595 1,020 380,000 0
Silver 66 2 3.03% 24,600 1,390 13,000 390,000 1]
Silvex (2,4,5-Tp) 66 0 0% 436,000 0
Styrene 66 0 0% 1,500,000 0
Tetrachloroethene 265 [ 2.26% 1,500 1 268 11,000 [1)
Thaliium 66 0 0% 5,200 0
Thiodiphosphoric Acid Tetraethyl Ester 68 0 0% 27,000 0
Tin 66 3 4.55% 51,600 16,600 32,800 10,000 3
Titanium 265 264 100% 479,000 20,700 135,000 4,160,000 0
Tolugne 265 8 3.02% 1,400 0.59 511 650,000 0
Toxaphene 66 0 0% 600 0
Trans-1,2-Dichloroethens 265 i 0,38% 490 490 490 1,600,000 1
Trans-1,3-Dichloropropene 66 0 0% 5 0
Trans-1,4-Dichioro-2-Butene 66 0 0% . 5 0
Trichloroethene 265 16 6.04% 18,000 5.6 2,160 5,000 3
Trichlgrofluoromethane 265 0 0% B 383,000 [
Vinyl Acetate 66 o] 0% 550,000 0
Vinyl Acetate 66 O 0% 1,000,000 0
Vinyl Chloride 265 0 0% 30 0
Xylenes, Total 265 15 6.04% 1,200,000 6.5 103,000 410,000 1
zZing 265 254 95.85% 17,200,000 15,700 240,000 23,000,000 0
Tatal 25663 2086 142
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TABLE 3-3

Non-Targst Analyte Compounds Deiected Above Target Levels in Perimeter Soil
" Hoaver Perimeter investigation

Maximum Minimum Number of
Numberof Number of Frequencyof  Detection Detection fiean TargetLevel Detections >
Compound Analyses Detections  Detection (ma/ka} {ma/kg)  {malkg) _ (mglka) Target Level
2-Methylnaphthalene 66 1 1.52% 640 640 640 330 1
Arsenic 66 66 100% 101,000 2120 15,800 13,000 33
Beryllium 66 10 15.15% 1,020 5586 696 540 10
Isedrin 66 1 1.52% 2,600 4.7 1300 3.3 2
PCB-1248 (Arochlor 1248) 66 10 15.15% 430,000 66 71,500 33 10
PCGB-1260 (Arochlor 1260) 66 3 4.55% 88,000 81 54,700 33 3
Tin 66 3 4.55% 51,600 16,600 32,800 10,000 3
Total 462 94 62
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TABLE 34

Compounds Detected above Target Levels at Perimeter Borings in Soil, 0-2 feet
Hoover Perimeler Investigation

Station Lab Resuit
identifier Compound {na/kg) Target Level (ng/kg) Ground Cover

SB-107 PCB-1248 (Arochlor 1248) 17,000 33 Gravel
SB-108 Arsenic 19,100 13,000 Gravel
SB-108 PCB-1248 (Arochlor 1248) 27,000 33 Gravel
5B-108 Total Dioxin as 2,3,7,8-TCDD 0.036 0.004 Gravel
SB-111 Isodrin 4.7 3.3 Gravel
SB-111 PCB-1248 (Arochlor 1248) 92 33 Gravel
SB-117 Arsenic 14,500 13,000 Grass
SB-122 Arsenic 16,400 13,000 Gravel
SB-127 Arsenic 14,200 13,000 Grave! -
SB-128 Arsenic 20,300 13,000 Gravel
SB-130 Benzo(A)Anthracene 45,000 900 Gravel
5B-130 Benzo{A)Pyrens 40,000 330 Grave!
$B-130 Benzo{BiFluoranthene 34,000 900 Gravel
SB-130 Benzo(G,H l)Perylene 25,000 330 Gravel
5B-130 Benzo(K)Fluoranthene 31,000 9,000 Gravel
SB-130 Indenc{1,2,3-C,D}Pyrene 25,000 900 Gravel
5B-130 Phenanthrene 63,000 330 ‘Gravel
SB-131 Arsenic 18,800 13,000 Gravel
SB-132 Benzo{A)Pyrena 490 330 Asphalt
SB-132 Phenanthrene 530 330 " Asphalt
8B8-135 Arsenic 17,200 13,000 Gravel
SB-141 Arsenic 15,700 13,000 Grass
SB-146 Benzo(A)Pyrene 400 330 - Grass
SB-146 Phenanthrene 410 330 Grass
S5B-148 Benzo(A)Pyrene 870 330 " Grass
SB-148 Benzo{B)Fluoranthene 1,200 900 Grass
SB-148 Benzo{G,H NPerylene 610 330 Grass -
SB-148 Phenanthrene 1,900 330 © Grass
SB-153 Benzo{A)Anthracene 1,400 900 Grass
SB-153 Benzo{A)Pyrene 1,600 330 Grass
SB-153 Benzo(B)Fluoranthene 2,200 900 Grass
SB-153 Phenanthrene 2,200 330 Grass
SB-154 Arsenic 13,100 13,000 Asphalt
SB-154 Phenpanthrene 430 330 Asphalt
5B-159 Benzo(A)Pyrene 530 330 Grass
SB-159 Phenanthrene 1,100 330 Grass
SB-161 Arsenic 13,100 13,000 Grass
SB-165 Benzo{A)Anthracene 1,100 900 Grass
SB-185 Benzo(A)Pyrene 950 330 Grass
SB-165 Benzo{B)Fluoranthene 1,400 800 Grass
SB-165 Phenanthrene 1,100 330 Grass
SB-177 Arsenic 16,200 13,000 Grass
SB-179 PCB-1248 (Arochlor 1248) 340 33 Gravel
SB-201 Arsenic 13,800 13,000 Grass
SB-203 Benzo(A)Anthracene 1,800 900 Grass
SB-203 Benzo(A)Pyrene 1,600 330 Grass
5B-203 Benzo{B)Fluoranthene 2,100 900 Grass
SB-203 Benzo(G,H,YPerylene 900 330 Grass
5B-203 Indeno(1,2,3-C,D)Pyrene 1,000 200 Grass
5B-203 Phenanthrene 3,500 330 Grass
SB-203 Trichloroethene 5,100 5,000 Girass
SB-204 Benzo(A)Anthracene 2,500 900 Grass
SB-204 Benzo(A}Pyrene 2,100 330 Grass
5B-204 Benzo{B)Flucranthene 3,000 900 Grass
5B-204 Benzo(G,H,}Perylena 1,400 330 Grass
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TABLE 3-4

Compounds Detected above Target Levels at Perimeter Borings in Soil, 0-2 feet
Hoover Perimeter Investigation

Station iab Result
identifier Compound {na/ka) Target Level {(pokg) Ground Cover
5B-204 indenc({1,2,3-C,D)Pyrena 1,500 900 Grass
SB-204 Phenanthrens 5,200 330 Grass
SB-205 Benzo(A)Anthracene 3,800 900 Grass
$B-205 Benzo(A)Pyrene 3,300 330 Grass
5B-205 Benzo{B)Fluoranthene 4,200 900 Grass
SB-205 Benzo(G,H )Perylene 1,900 330 Grass
SB-205 Indeno(1,2,3-C.D)Pyrene 2,200 a00 Grass
SB-205 Lead 462,000 400,000 Grass -
5B-205 Phenanthrene 8,600 330 Grass
$B-205 Trichloroethene 6,600 5,000 Grass
SB-206 Beryllium 1,020 540 Grass
SB-216 Cadmium 148,000 78,000 Grass
SB-217 Arsenic 13,500 13,000 Gravel
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TABLE 3-5

Compounds Detected above Target Levels at Perimeter Borings in Subsurface Sail

Hoover Perimeter Investigation

) LabResuft

Station Il | Depth Interval Compound (afkg) Target Level (ug/kg)
SB-107 4-6 Beryllium 896 540
SB-107 8-10 PCB-1248 (Arochlor 1248} 29 33
5B-108 2-4 Arsenic 13,000 13,000
SB-108 2-4 Bis{2-Ethylhexyl) Phthalate 110,000 46,000
SB-108 2-4 Copper 3,410,000 2,784,000
35B-108 2-4 Isodrin 2,600 3.3
SB-108 2-4 Lead 742,000 400,000
SB-108 2-4 PCB-1248 (Arochlor 1248) 240,000 33
SB-108 2-4 PCB-1260 {Arochlor 1260) 76,000 33
SB-108 2-4 Tin 51,600 10,000
SB-108 2-4 Total Dioxin as 2,3,7,8-TCDD 1.0 0.004
SB-108 2-4 Xylenes, Total 1,200,000 410,000
SB-108 4-6 Arsenic 37,300 13,000
SB-108 4-6 Lead 938,000 400,000
SB-108 4-8 PCB-1248 (Arochlor 1248) 430,000 33
S5B-108 4-6 PCB-1260 (Arochlor 1260) 88,000 33
SB8-108 4-86 Tin ) 16,600 10,000
S5B-108 8-10 PCB-1248 (Arochlor 1248) 81 33
SB-111 4-6 Arsenic 13,800 13,000
SB-111 8-10 Arsenic 17,300 13,000
SB-111 B-10 PCB-1248 (Arochlor 1248) 66 33
SB-127 4-6 Arsenic 77,500 13,000
SB-127 4-6 Beryllium 618 540
SB-128 4-6 2-Methylnaphthalene 640 330
5B-128 4-6 Arsenic 33,200 13,000
5B-128 4-6 Beryllium 696 540
5B-128 4-8 PCB-1260 (Arochlor 1260} 81 33
SB-128 4-6 Tin 30,300 10,000
SB-128 4-6 Trichloroethene 18,000 5,000
5B-130 4-6 Benzo(A)Anthracene 4,500 900
SB-130 4-6 Benzo{A}Pyrene 4,900 330
SB-130 4-6 Benzo(B)Fiuoranthene 3,400 900
SB-130 4-B Benzo{G,H,)Perylene 3,200 330
SB-130 4-6 Copper 19,500,000 2,784,000
SB-130 4-6 Indeno(1,2,3-C,DiPyrene 3,400 900
SB-130 4-6 Phenanthrene 8,500 330
5B-132 4-8 Benzo(A)Anthracene 2,800 200
5B-132 4-6 Benzo(A)Pyrens 2,400 330
SB-132 4-6 Benzo(B)Flucranthene 3,100 900
SB-132 4-6 Benzo(G,H,)Perylene 1,200 330
SB-132 4-8 Indeno(1,2,3-C,D}Pyrene 1,400 9200
SB-132 4-6 Phenanthrene 4,400 330
SB-133 4-6 Arsenic 13,300 13,000
SB-135 4-6 Arsenic 19,000 13,000
S5B-135 8-10 Arsenic 15,500 13,000
SB-141 4-6 Arsenic 20,100 13,000
SB-144 16-18 Carbon Tetrachloride 3,100 300
5B-144 16-18 Chloroform 880 300
5B-145 12-14 Arsenic 15,700 13,000
5B-146 8-10 Benzo{A)Pyrene 780 330
S5B-148 8-10 Benzo(B)Fluoranthene 1,100 900
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TABLE 3-5

Compounds Detected above Target Levels at Perimster Borings in Subsurface Soil

Hoover Perimeter Investigation

‘ LabResult
Station ID | Depth Interval Compound (ug/kg) Target Level (ug/kg)

SB-146 8-10 Benzo(G,H,Perylene 520 330
5B-146 8-10 Phenanthrene 1,800 330
SB-154 - 46 Arsenic 14,500 13,000
SB-154 8-10 Arsenic 34,900 13,000
SB-154 8-10 Benzo{A)Anthracene 4,400 900
SB-154 8-10 Benzo{A)Pyrene 4,500 330
SB-154 8-10 Benzo(B)Fluoranthene 6,900 900
SB-154 8-10 Benzo(G,H,l)Perylene 3,400 330
$SB-154 8-10 Indeno(1,2,3-C ,D)Pyrene 3,800 800
SB-154 8-10 Phenanthrene 8,300 330
SB-155 8-10 Phenanthrene 440 330
SB-161 4-6 Arsenic 17,500 13,000
5B-161 4-6 Beryllium 600 540
SB-165 4-6 Arsenic 13,100 13,000
SB-165 8-10 Arsenic 14,400 13,000
SB-165 8-10 Beryllium 577 540
SB-172 4-8 Arsenic 14,500 13,000
SB-172 4-6 Beryllium 556 540
SB-172 8-10 Beryllium 774 540
SB-177 4-6 Arsenic 13,000 13,000
8B-177 8-10 Arsenic 101,000 13,000
SB-179 12-14 Beryllium 635 . 540
SB-179 4-6 PCB-1248 (Arochlor 1248) 140 33
SB-179 8-10 Arsenic 16,700 13,000
SB-179 8-10 Beryllium 586 540
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TABLE 3-6
Groundwater Grab Sample Coliection Summary
oover Parimetar [nvastigation

Adjusted Upper Lower
Upper Screened | Sample Depth | Screened Water Table | Soil Boring
Stationld Depth {feet) (feet) Depth {feet) Analyses Performed bepth {feet)’ | Depth {feet)
SB-108 14 16 Appendix IX, Treatability 11.5 22
5B-109 12 16 Target Analyte List, Matural Attenuaiion 11 20.8
S8-110 14 16 Appendix 1X 95 21
SB111 " 12 16 Appendix IX 12 21.8
5B-112 B 16.5 18 Target Analyle List 16.5 18.5
SB-114 18 20 Target Analyte List VOCs, Metals, Dissolved Metals 16 18.9
SB-115 6 9 16 Target Analyte List, Natural Attenuation 9 22
3B-115 I8 20 Target Analyte List, Natural Attenuation 2 22
58-116 4 B 14 Target Analyte List, Treatabilty 8 4.3
SB-117 [§ 8.5 16 Appendix [X VOCs 8.5 16.5
5B-118 4 6 6 Target Analyte List 3] 22
SB-148 20 22 Target Analyte List . 6 22
SB-118 6 10 Target Analyte List 5.2 18
5B8-119 16 18 Target Anaiyte List 5.2 18
5B-120 10 22 Target Analyte List, Treatabilty 8 22.7
8B-121 10 12 18 Target Analyte List, Natural Attenuation 12 18
SB-122 8 10 Appendix X 6 25.5
SB-122 8 25 Appendix IX 5 25.5
SB-123 12 14 Target Analyte List 11 30
SB-123 20 22 Target Analyte List, Natural Atienuation 11 30
SB-124 10 kR 12 Target Analyte List 1 33.8
SB-124 32 33 Target Analyte List 11 33.8
3B-125 8 10 Target Analyte List, Treatabilly 8 32
SB-125 25 27 Target Analyte List, Treatabilty 8 32
5B-126 6 8 8 Target Analyte List, Natural Attenuation 8 44
3B-126 38 40 Target Analyte List, Natural Attenuation 8 40
SB-127 3] 8 Appendix X, Natural Attenuation .5 37
SB-127 35 37 Appendix IX, Natural Altenuation 5 37
5B-128 10 12 Appendix IX 10 35
5B-128 10 35 Appendix IX 10 35
SB-129 0 15 Target Analyte List, Natural Attenuation 9.5 37
S5B-129 10 34 Target Analyte List, Matural Attenuation 3.5 37
58-130 12 14 Target Analyte List, Trealabilly 11 301
SB-130 26 28 Target Analyte List, Treatabilty 11 301
SB-131 10 14 Appendix IX ) 9 23
SB-131 12 14 Appendix IX VOCs, SVQOCs, OPPs, PAHs 9 23
SB-131 i8 21 Appendix IX 9 23
8B-132 14 16 Target Analyte List 13 28.1
S5B-132 25 27 ‘Target Analyte List 13 28.1
S$B-133 6 10.5 16 Appendix IX 10.5 23.3
SB-133 22 24 Appendix IX 10.5 233
3B-134 5] ah! 15 Target Analyte List 11 26.8
SB-135 10 115 20 Appendix IX 115 207
SB-139 17 18 Target Analyte List, Nalural Attenuation 6.8 17.8
SB-140 10 12 i2 Target Analyte List - 12 16.9
SB-140 17 18 Target Analyte List . 12 16.9
SB-141 6 22.2 B8 Appendix IX 22.2 22.6
SB-141 10 222 12 Appendix IX Metais 22.2 226
58-141 22 22.2 23 Appendix IX VOCs, SYOCs 22.2 22.6
5B-142 20- 21 Target Analyte List VOCs, SVOCs 20 21
SB-143 21 22 Target Analyte List 20 21.2
SB-144 17 18.9 18 Target Analyte List 18.9 18.9
SB-147 5 12 15 Target Analyte List VOCs, SVOCs 12 14.5
SB-151 5 20 Target Analyte List ) 6 215
5B-164 1 . 10 11 Appendix X 10 11
SB-155 8 115 13 Target Analyte List 11.5 13
SB-163 10 12.5 15 Target Analyte List 12.5 15
SB-173 12 16 Target Analyte List VOCs 8 21
SB-173 19 21 Target Analyte List VOCs, SVOCs 8 29
8B-175 10 15 Target Analyte List VOCs 7.5 15.5
SB-176 14 24 Target Analyte List, Treatabilty 12.9 24.5
SB-177 5 12 15 Appendix IX . 12 15.5
SB-178 3 12 13 Targst Analyte List 12 3.5
SB-179 B i3.5 18 Appendix 1X 13.5 18
5B-193 20 28.5 . 30 Target Analyte List 28.5 30
VOCs - Volatile Organic Carbons OPPs - OrganoPhosPhosphorous Compounds
SVOQCs - Semi-Volatile Organic Carbons PAHSs - Poly-Aromatic Hydrocarbons

1 Depth where water saturated soils were encountered which likely represents the top of the groundwater table.
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TABLE 3-7

Compounds Detected in Perimeter Groundwater Grab Samples

Hoover Perimeler Investigation

Minimum

Number of Mumber of Frequency of REaximum Detection Target Level [Number of Deteclions

Compaund Anzlyses Detections Detection Detection (Lgf) {paM Mean (pal) nam > Target Level
1,1,1,2-Tetrachioroethane 21 o] 0% 1 )
1,1,1-Trichloroethane 64 1 2% 45 45145 200 0
1,1,2,2-Tetrachlorogthane 21 0 0% 1 0
1,1,2-Trichloroethane 64 0 0% 5 Q
1,1-Dichloroethene 64 1 2% 1.9 1.9|1.9 7 0;
1,2,3-Trichlorapropane 21 1] 0% 1 0
1,2 4 5-Tetrachiorobenzene 20 0 0% 10| 0
1,2,4-Trichlorobenzene 21 0 0% 70] 0
1,2-Dibromo-3-Chioropropane 21 4] 0% 2 0
1,2-Dibromoethane 21 0 0% 1 1]
1,2-Dichlorcbenzens 60 0 0% 800 0
1,2-Dichloroethane 64 0 0% 5 0
1,2-Dichloropropane 21 [*] 0% 5 0O
1,3,5-Trindtrobenzene 20 0 0% 1,000 0
1,3-Dichlorobenzene 20 0 0% . 20 0
11,3-Dinitrobenzens 20 0 0% 10 0
1.4-Dichlorobenzene 20 0 0% 80 0
1.4-Dioxane 21 0 0% 200] 0
1.4-Naphthoguinons 20 0 0% 50 0
1-Naphthylamine 20 o 0% 10 y;
2,3,4,6-Tetrachlorophenol 20 4] 0% 1,000 0
2,4,5-T (Trichlorophenoxyacetic Acid) 18 0 0% 400 0
2,4,5-Trichiorophenol 20 1] 0% 4,000 0
2,4,6-Trichlorophencl 20 0 0% 10 0
2,4-D (Dichlorophenoxyacetic Acid) 18 D 0% 70 0
2 4-Dichlorophenol 20 0 0% 100 0
2 4-Dimethylphenol 20 4] 0% 730 0
2,4-Dinitrophenol 20 0 0% 70 0
2,4-Dinitrotolusne 20 0 0% 70 y;
2,6-Dichlorophenct 20 Q D% 10 0
2 6-Dinitrotoluene 20 0 0% 40 0
2-Acetylaminofluorene 20 0 0% 100 0
2-Aminonaphihalene {Beta Naphthylamine) 20 0 0% 10 0
2-Butanone 64 4] 0% 2,000 0
2-Chloro-1,3-Butadiene 21 0 D% 10.0 0
2-Chloronaphthalens 20 0 0% 500 s;
2-Chlorophenol 20 Q 0% 400 4]
2-Hexanone 21 0 0% 10! 0
2-Methylnaphthalene 65 38 58% 26 0.023 3.277 0.02 38
|2-Methyiphenal (O-Cresol) 20 0 0% 2,000 0
2-Nitrpaniling 20 0 0% 50 0
2-Nitrophenaol 20 0 0% 10 3]
2-Picoline (Alpha-Picoline) 20 0 0% 20 i}
3,3"-Dichlorobenzidine 20 ] 0% 50 )
3,9"-Dimethylbenzidine 20 0 0% 50 [¢]
3-Methylcholanthrene 65 0 0% 0.5 0
3-Methyiphenot 20 0 0% 2,000 0
3-Nitroaniline 20 0 0% 50 0
4,6-Dinitro-2-Methylphenol 20 0 0% 50| 0
4-Aminobiphenyl (4-Bipherwlamine) 20 0 0% 50 0
4-Bromophenyt Phenyl Ether 20 1] 0% 10 0
4-Chloro-3-Methylphenol 20 0 0% 10 {
4-Chioroaniline 20 0 0% 100 0
4-Chlorophenyl Phenyl Ether 20 0 0% 10 o]
4-Methyl-2-Pentanone 54 1] 0% 200 0
{4-Methylphenol (P-Cresol) 20 0 0% 200 0
4-Nitroaniline 20 0 0% 50 0
4-Nitrophenol 21 0 0% 2,000 0
4-Nitroquinaline-N-Oxide 20 1] 0% 100 0
5-Nitro-O-Toluidineg 20 0 0% 20 3]
1 “2-Dimethylbenz{A)Anthracene 65 0 0% 0.5 0
\ naphthene &0 0 0% 400, v
Acenaphtilens 80 0 0% 10 0|
Acetone 21 3 14% g2 11 49.3 600 0
Acetonitrile 21 [} 0% 70.0 0
Acetophenone 20 [¢] 0% 10 0
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TABLE 3-7

Compounds Detected in Perimeter Groundwater Grab Samples

Hoaver Perimeter investigation

Minimum
Mumber of Number of Frequency of Maximum Detection Target Level {Number of Detections
Compound Analyses Detections Detection Detection {ug) ngf) Mean {pgh) {ug) » Target Level
Acrolein 21 0 0% 20; 0
Acrylonitrile 21 0 0% 20 0
Aldrin 18 0 D% 0.05 0
Aliyt Chloride 21 0 0% 2,000 0
Alpha BRG {Alpha Hexachlorocyclohexane) 18 0 0% 0.05 0
Alpha Endosulfan 18 0 0% .05 0
Anfline {Phenylamine, Aminobenzene) 20 o] 0% 10.0 0
Anthracens 60 0 0% 2,000 0
Dissolved Antimony 18 0 0% 60 0
Totai Antimony 15 0 0% 60 0f
Aramite 20 0 0% 20 0
Dissolved Arsenic 18 3 17% 26.7 17 21.4 50 0

Total Arsenic 18 14 78% 1,640 13.6 212 50 8
Dissolved Barium 56 17 30% 519 207 316 2,000 0
Total Barium 56 38 68% 5,910 211 1,770 2,000 12
Benzene 654 3 5% 24 1 9.57 5 i
Benzo{A)Anthracene 78 8 10% 0.58 0.032 0.194 0.09 5
Benzo{A)Pyrene 78 9 12% 0.73 0.033 0.215 0.2] 4
Benzo{B)Flueranthene i) 11 14% 0.94 0.021 0.219 0.09 6
Benzo(G,H,YPerylene 78 15 19% 1.9 0.020 0.428 10 0
Benzo(K)Fluoranthene 78 2 3% 0.13 0.026 0.078 0.9 0
Benzyl Alcchol 20 0 0% : 11,000 0
Benzyl Butyl Phthalate 60 0 0% 7,000 0
Dissolved Beryllium 18 0 0% 5 ]
Total BeryHium 18 6 33% 47.7 5.1 16.9 5 B:
Beta BHC {Beta Hexachlorocycichexans) 18 o] 0% 0.05 8]
Beta Endosulfan i8 0 0% 0.05 0
Bis{2-Chloroethoxy) Methane 20 0 0% - 10 0
Bis(2-Chloroethyl) Ether (2-Chioroethyl Ethet) 20 4] 0% 10 8]
Bis{2-Chloroisopropyl) Ether 20 0 0% 10 0
Bis(2-Ethylhexyl) Phthalate 60 6 10% 23 10 17.2 10 [
Bromodichloromethane 21 3] 0% 100 0
Bromoform 21 0 0% 100 0
Bromomethang 21 [ 0% 9.00] 0
Dissolved Cadmium 55 1 2% 436 436 436 5 1
Totai Cadmium 56 ] 16% 262 5.7 45.3 5 9
Carbon Disulfide 64 2 3% 2 1.5 1.75 1,000 O
|Carbon Tetrachloride 64 0 0% 5| 0
Chlordane 18 1] 0% 2 0
Chiorobenzene 64 0 0% 40.0 0
Chlorabenzilate 35 0 0% 10 8]
Chioroethane 64 0 - 0% 8,000 0
Chloroferm 64 0 0% 100 0
Chloromethane 21 0 0% 2 0
Chrysene 78 17 22% 1.2 0.02 0.252 o 0;
Cis-1,2-Dichloroethene 64 24 8% 4,900 0.51 463 70 l2)
Cis-1,3-Dichloropropene 21 0 0% 1 0
Diesolved Cobalt 18 0 0% 2,000 0
‘Total Cobait 18 7 39% 840 59.1 324 2,000 0
Dissolved Copper 56 B 14% 146 25 73 1,000 0
Total Copper 56 40 71% 3,750 25 608 1,000 5
Cyanide 54 0 0% 200 0
Dealta BHC {Delta Hexachlorocycichexane) 18 0 0% 0.05 0
Di-N-Butyl Phthalate 60 0 0% 4,000 0
Di-N-Octylphthalate &0 0 0% 700 0
Diaflate 38 4 0% 20 0
Dibenz(A,H)Anthracene 78 2 3% 0.12 0.027 0.073 0.02 2
Dibenzoturan 20 0 0% 20 0
Dibromochloromethane 21 0 0% 1 0
Dibromomethane 21 0 0% 400 O
-hlorodiflucromethane 684 0 0% 400 G
~_dldrin 18 0 0% 0.05 0f
Diethyl Phthalate 60 1] 0% 29,000 0;
Dimethoate 20 0 0% 20| 0
Dimethyl Phthalate 80 0 0% 365,000 0
Dinoseb 20 0 0% 20 0
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TABLE 37

. Compounds Detected in Perimeter Groundwater Grab Samples
Hoover Perimeter investigation

Minimum
Number of ftumber of Frequency of Maximum Petection Target Level |Number of Detections
Compound Analyses Detections Detection Detection [ugh) {ng) Mean (ug/} {ug) > Target Level

Diphenylamine . 20 ] D% 900, 0
Disulfoton 19 0 0% : 50 0
Endosuifan Suliate 18 0 0% ) 0.05 0
Endrin 18 0 0% 2 0
Endrin Aldehyde 18 0 0% 0.05 0
Ethyl Mathacrylats 21 [ 0% 500 0
Ethyl Methanesulfonate 20 [t} 0% 10 0
Ethylbenzene 64 0 0% 700, 0
Famphur 19 ¢} 0% 1 4]
Fluoranthene 60 0 0% . 1,000 0
Fluorene 61 0 0% 200 0
Gamma BHC (Lindane) 18 [ 0% - 0.05 0
Heptachlor 18 0 0% 0.4 0
Heptachlor Epoxide i8 0 0% 0.2 0
Hexachlorobenzene 20 1] 0% 10 0
Hexachlorobutadiene 20 0 0% 10| 0
Hexachlorocyciopentadiene 20 0 0% 50, O
Hexachioroethane 20 ¢ 0% 10 0
Hexachloropropene 20 o] 0% . 100 0
Indeno(1,2,3-C,D)Pyrene 78 9 12% 0.51 0,024 0.172 0.09 4
lodomethane 42 0 0% i 0
Iscdrin 18 0 0% 0.1 0
Isophorone 20 D 0% - 70 0
isosafrole 20 0 0% 20 0
Kepone 18 [ 0% 1 [
Dissolved Lead 56 5 9% 25.2 3 10.8 15 1
Total Lead 56 54 96% 2,480 3 305 15 44
Dissolved Mercury 56 1 2% 0.47 0.47 0470 2 0
Total Mercury 58 24 A% 165 0,25 2.7 2 )
Methacrylonitrile 21 0 0% 1 0
Methapyrilene 20 0 0% 50 8]
Methoxychlor iB8 [ 0% Y 0
Methyl Methacrylate 21 0 0% 1,000 0]
Methyl Methanesulfonate 20 o] 0% - 10 D
Methylene Chlcride 64 0 0% 4 0
MPEA11 20 0 0% 50 0
N-Nitroso-Di-N-Butylamine 20 1] 0% 10 0
N-hiitrosadi-N-Propylamine 20 0 0% 10 0f
N-Nitrosodiethylamine 20 0 0% 10 4
N-Nitrosodiphenylamine 20 0 0% 10.0 0
N-Nitrosomorpholine 20 0 0% 10 0
N-Nitrosopyrrolidine 20 0 0% 10 0
Naphthalene 77 16 21% 210 0.048 16.5 6 4
Dissolved Nickel 56 6 M1% 1,300 40 271 100 1
Total Nickel 56 35 63% 2,460 42.9 642 F00: 30
Nitrobenzene 20 0 0% 10 0
Nitrosomethylethylamine 20 0 0% 10 0]
0,0,0-Triethyl Phosphorothioate 19 0 0% 1 0
O-Toluiding 20 0 0% 20 0
P,P'-Ddd 18 G 0% 0.3 0
P.P-Dde 18 0 0% 0.2 0
P,P’-Ddt 18 0 0% 0.2 0
P-Dimethylaminoazobenzene 20 0 0% 20, 0
P-Phenyienediamine 20 0 0% 7,000 O
Parathion, Ethyl 19 0 0% 219 0
Parathion, Methy! 19 0 0% 9.125] 0
Pcb-1016 (Arochlor 10186) 18 0 0% 1 8]
Pch-1221 (Arochlor 1221) 18 ] 0% 1 0
Pcb-1232 {Arochlor 1232) 18 0 0% 1 0|
Pcb-1242 (Arachlor 1242) 18 0 0% 1 0
“-1248 (Arochloy 1248} 18 2 11% 2.6 2.4 2.35 1 2
1254 {Arochlor 1254) 18 ] 0% 1 0
Pcb-1260 (Arochlor 1260} i8 0 0% 1 0
Pentachlorobenzene 20 0 0% 30| 0
Pentachtorosthane 20 0 0% 50| 0
Pentachloronitrobenzene 20 0 0% 50 0f
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TABLE 37

. Compounds Detected in Perimeter Groundwater Grab Samples

< Hoover Perimeler Investigalion

Minimura
Number of Mumber of Frequendcy of Maximum Detection Target Level |Number of Detections;
Compound Angiyses Detections | Detection Detection {ug/) (xafly Mean (nof) {ugh > Target Level

Pentachlorophenot 20 0 0% 10 O
Phenacetin 20 0 0% 20| 0;
Phenanthrene 60 1 2% 57 57 57 10 1
Phenol 21 0 0% 22,000 0
Phorate 19 0 0% 7.3 0
Pronamide 20 0 0% 3,000 0
Propicnitrile 21 0 0% 4 0
Byrans a0 0 0% 200 0
Pyridine 60 0 0% 40 0
Safrole 20 0 0% 20 0
Dissolved Selenium 18 0 0% 500 0
. |Total Selenium 18 4 22% 26.8 56 127 50 0
Pissolved Silver 17 0 0% 200 0
Total Silver 17 0 0% 2001 0
Silvex (2,4,5-Tp) 18 0 0% 300 0
Styrene 21 0 0% 100 0
Tetrachlorinated Dibenzo-P-Dicxins, {Total) 18 0 0% 0.0007| O]
Tetrachloroethene 64 [ 8% 760 2.9 168 5 5
Dissoived Thallium 18 1 6% 11.8 11.8 11.8 10 1
Total Thallium 18 1 6% - 66.6 66.6 66.6 10 1
Thiodiphosphoric Acid Tetraethyt Ester 19 0 0% 18.25] 0
Dissolved Tin 18 0 0% 100 Q
Total Tin 18 0 0% 100 0
Dissolved Titanium 56 3 5% 103 75.6 86.1 50| 3l
Totai Titanium 56 47 84% 2320 591 527 50 47
Toluene 64 4 6% 6.2 1.2 2.88 1000 0
Toxaphens 18 1} 0% 3 0
trans-1,2-Dichloroethene 64 3 5% 0.78 0.5 0.650 100 0
trans-1,3-Dichlorcpropene 21 0 0% 1 0
trans-1,4-Dichloro-2-Butene 21 o 0% 1 0
Trichloroethene 54 11 17% 680 1 141 5 8
Trichlorofluoromethane 64 0 0% 1,000 0;
Vinyl Acetate 21 0 0% 256 [t
Vinyl Acetate 21 0 (% 400 0
Vinyi Chloride 64 6 8% 1,400 3.3 378 2 6
Xylenes, Total 64 3 5% 21 15 1.8 10,000 0
Dissolved Zinc 56 12 21% 3,810 200 87 5,000 0
Total Zing 56 42 75% 15,000 21.6 2,020 5,000 5
Total 7581 581 284
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Tabie 3-8

" -Target Analyte Compounds Detected Above Target Levels in Perimeter Groundwater Grab Samples
. .oover Perimeter Investigation

Maximum  Minimem Number of
Numberof  Numberof  Freguencyof Defection  Detection Mean Target Level Detections > Target
Compound Analyses Detections Detection (malkg) (marka)  {malkg) {markg) Level

- Dissolved Thallium 18 1 6% - 11.8 11.8 11.8 10 1
© Pcb-1248 (Arochlor 1248) 18 2 1% 2.6 2.1 2.35 1 2
Total Arsenic 18 14 78% 1,640 136 212 50 8
Total Beryllium 18 6 33% 47.7 5.1 16.9 5 2]
Total Thallium 18 1 6% 66.6 66.6 66.6 i0 1

© Total 90 24 18
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TABLE 3-9

~.Compounds Detected above Target Levels in Perimeter Groundwater Grab Samples
Hoover Perimeter Investigation

Depth ' ' Lab Result

Station ID interval Compound (ug/L) Target Level
SB-108 14-16 2-Methyinaphthalene 0.055 0.02
SB-108 14-16 - PCB-1248 (Arochlor 1248) - 2.6 } 1
SB-109 12-16 2-Methylnaphthalene 0.058 0.02
SB-110 14-16 PCB-1248 (Arochlor 1248) 2.1 i
SB-110 14-16 Vinyl Chioride 3.3 2
SB-115 06-16 2-Methylnaphthalene 0.064 0.02
SB-115 18-20 2-Methylnaphthalene 1.2 0.02
5B-116 04-14 2-Methylnaphthalene 1 0.02
5B-118 04-06 2-Methylnaphthalene 0.16 0.02
SB-118 20-22 2-Methylnaphthalene 6.9 0.02
SB8-118 20-22 Benzo(A)Anthracene 0.58 0.09
SB-118 20-22 Benzo(A)Pyrene 0.73 0.2
SB-118 20-22 Benzo{B)Fluoranthene 0.94 0.08
SB-118 20-22 Indeno{1,2 3-C,DiPyrene 0.51 0.09
8B-119 16-18 2-Methylnaphthalene 0.28 0.02
SB-119 16-18 Dissolved Titanium 75.6 50
SB-120 10-22 2-Methylnaphthalene 0.12 0.02
SB-121 10-18 2-Methylnaphthalene 0.22 0.02
SB-121 10-18 Benzene 24 5
SB-122 08-10 2-Methylnaphthalene 0.15 0.02
SB-122 08-25 2-Methylnaphthalene 0.8 0.02
8B-122 08-25 Benzo(B)Fluoranthens 0.098 0.09
SB-122 08-25 Bis{2-Ethylhexyl) Phthalate i8 10
SB-123 i2-14 2-Methyinaphthalene 0.79 0.02
SB-123 20-22 2-Methylnaphthalene 0.69 0.02
5B-124 10-12 2-Methylinaphthalene 0.077 0.02
SB-124 32-33 2-Methylnaphthalene 4.8 0.02
SB-125 08-10 2-Methyinaphthalene 0.12 0.02
SB-125 08-10 Bis{2-Ethythexyl) Phthalate 23 10
5B-125 08-10 Dissolved Cadmium 436 ‘ 5
SB-125 -08-10 Dissolved Nicket 1300 100
SB-125 08-10 Dissolved Titanium 103 50
SB-125 08-10 Tetrachloroethene 17 5
SB-125 08-10 Trichloroethene 6.2 , 5
SB-125 25-27 2-Methylnaphthalene 26 0.02
5B-126 06-08 Trichloroethene 21 5
SB-126 38-40 2-Methylnaphthalene 4.9 0.02
SB-126 38-40 Benzo(AlAnthracene 0.22 0.09
SB-1286 38-40 Benzo{A}Pyrene 0.24 0.2
SB-126 38-40 Benzo(B)Fluoranthene 0.46 0.09
SB-126 38-40 Bis{2-Ethylhexyl) Phthalate 10 10
SB-126 38-40 Indeno(1,2,3-C,D)Pyrene 0.23 0.09
SB-127 06-08 Cis-1,2-Dichloroethene 390 70
SB-127 06-08 Vinyl Chloride 42 2
8B-127 35-37 2-Methylnaphthalene 26 0.02
SB-127 35-37 Benzo(B)Fluoranthene 022 0.09
SB-127 35-37 Naphthalene 18 6
SB-127 35-37 Vinyl Chloride 5.5 2
SB-128 10-12 2-Methylinaphthalene 0.024 0.02
SB-128 10-35 2-Methylnaphthalene 4 0.02
SB-128 10-35 Benzo{A)Anthracene 0.33 0.08
SB-128 10-35 Benzo(A)Pyrene 0.44 0.2
5B-128 10-35 Bis{2-Ethylhexyl) Phthalate 15 10
SB-128 10-35 Cis-1,2-Dichloroethene 1200 70
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TABLE 3-8

-Compounds Detected above Target Levels in Perimetes Groundwater Grab Samples

Hoover Perimeter Investigation

Depth Lab Resuit
Station 1D Interval Compound {ug/l) Target Level

SB-128 10-35 Dibenz({A,H)Anthracene 0.12 0.02
5B-128 10-35 Indeno(1,2,3-C,D)Pyrens 04 0.09
$B-128 10-35 Vinyl Chioride 270 2
SB-129 10-15 Cis-1,2-Dichloroethene 4900 70
SB-129 10-15 Vinyl Chloride 1400 2
SB-129 10-34 - 2-Methylnaphthalene 0.47 0.02
8B-129 10-34 Cis-1,2-Dichioroethene 2500 70
SB-129 10-34 Viny! Chloride 550 2
SB-130 12-14 Dissolved |_ead 25.2 15
SB-130 12-14 Dissolved Titanium 79.7 50
SB-131 18-21 2-Methylnaphthalene 0.25 0.02
SB-132 14-16 2-Methylnaphthalene 0.068 0.02
8B-132 14-16 Tetrachloroethene 15 5
SB-132 i14-18 Trichloroethene 30 5
SB-132 25-27 2-Methylnaphthalene 0.57 0.02
SB-132 25-27 Benzo(A)Anthracene 0.11 0.09
SB-132 25-27 Benzo(B)Fluoranthene 0.17 0.09
SB-132 25-27 Cis-1,2-Dichloroethene 86 70
§B-132 25-27 Trichloroethene 32 5
SB-133 06-16 Cis-1,2-Dichloroethene 320 70
SB-133 06-16 Tetrachloroethene 190 5
5B-133 06-16 Trichloroethene 350 5
SB-133 22-24 2-Methylnaphthalene 0.23 0.02
SB-133 22-24 Bis(2-Ethylhexyl) Phthalate 21 10
SB-133 22-24 Cis-1,2-Dichloroethene 180 70
SB-133 22-24 Tetrachloroethene 21 5
SB-133 22-24 Trichloroethene 88 5
SB-134 06-16 2-Methylnaphthalene 0.023 0.02
SB-134 06-16 Cis-1,2-Dichloroethene 960 70
SB-134 06-16 Tetrachloroethene 760 5
SB-134 06-16 Trichloroethene 680 5
SB-135 10-20 Cis-1,2-Dichloroethene 410 70
SB-135 10-20 Dissolved Thallium 11.8 10
SB-135 10-20 Trichloroethene 340 5
SB-139 17-18 2-Methylnaphthalene 0.13 0.02
S$B-140 10-12 2-Methylnaphthalene 0.053 0.02
S5B-140 17-18 2-Methyinaphthalene 0.12 0.02
5B-141 06-08 2-Methylnaphthalene 10 0.02
SB-141 06-08 Naphthalens 10 6
SB-141 22-23 2-Methylnaphthalene 17 0.02
SB-141 22-23 Naphthalene 11 6
SB-143 21-p2 2-Methylnaphthalene 2 0.02
8B-144 17-18 2-Methylnaphthalene 10 0.02
5B-144 17-18 Naphthalene 210 6
SB-144 17-18 Phenanthrene 57 10
3$B-151 15-20 2-Methylnaphthalene 0.03 0.02
SB-154 01-11 Benzo{A)Anthracene 0.17 0.08
SB-154 01-11 Benzo{A)Pyrene 0.22 0.2
SB-154 01-11 Benzo(B)Fluoranthene 0.29 0.09
SB-154 01-11 Dibenz{A,H)Anthracene 0.027 0.02
SB-154 01-11 Indeno(1,2,3-C,D)Pyrene 0.19 0.09
SB-176 14-24 Bis(2-Ethythexyl) Phthalate 18 10
SB-178 03-13 2-Methylnaphthalene 0.48 0.02
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TABLE 3-10

Dissolved vs. Total Metals Concentrations in Groundwater Grab Samples
Hoover Perimeter Investigation

Dissolved
Metals Total Metals Ratic
Depth _ . Concentration Concentration (Total/Dissolv  Suspended
Station 1D tnterval Compound {ug/l) {ug/L) ed Metals) Solids® (mg/L)
SB-108 14-16 Arsenic ' 26.7 74.7 2.8 26
SB-108 14-16 Barium 324 485 1.5 26
SB-108 14-16 Iron 13,600 172,000 12.6 26
SB-108 12-16 Barium 210 552 26
SB-110 14-16 Zinc 21.1 96.7 4.6
SB-114 18-20 Copper 55.9 793 14.2
SB-114 18-20 Zinc 34 3,350 88.5
SB-115 06-16 Managanese 207 2,750 13.3
SB-115 18-20 fron 1,140 421,000 369.3
SB-115 18-20 Managanese 907 10,200 11.2
SB-116 04-14 Iron 172 284,000 1651.2 4,000
SB-118 04-06 Zinc 27.9 6,120 219.4
SB-118 20-22 Barium 318.0 3,370 10.6
SB-118 20-22 Copper 146.0 1,240 8.5
SB-118 20-22 Zinc 73.1 4,690 64.2
5B-119 06-10 Barium 297.0 2,130 7.2
SB-119 08-10 Zinc 22.7 2,510 110.6
SB-119 16-18 Barium 471 1,840 3.9
SB-11¢ 16-18  Chromium, Total 19.7 73.6 37
SB-119 16-18 Copper 74.8 75 1.0
SB-119 16-18 Lead ‘ 12.3 87.9 74
SB-119 16-18 Nickel . 41.8 165 3.9
SB-119 16-18 Titanium : 75.6 135 1.8
5B-119 16-18 Zinc 116 642. 55
SB-120 10-22 Barium . 518 1,530 2.9 27,000
SB-120 10-22 Iron 10,200 73,400 6.7 27,000
SB-121 10-18 fron ' 142 145,000 1021:1
SB-121 10-18 Managanese 1,240 2,550 24
SB-122 08-25 Zinc 23.8 800 33.6
5B-123 20-22 Barium 207 5,180 25.0
5B-123 20-22 Iron 621 1,920,000 3091.8
SB-123 20-22 Managanese 16,100 147,000 8.1
S5B-123 20-22 Nickel 65.2 1,860 28.5
5B-123 20-22- Zinc 32.3 5,720 1771
SB-124 32-33 Barium 441 5,260 11.8
SB-124 32-33 Lead 38 919 241.8
SB-124 32-33 Nickel 90.2 1,720 19.1
5B-124 32-33 Zinc , 506 4,940 9.8
SB-125 08-10 Barium 301 5910 19.6 92,000
SB-125 08-10 Cadmium 436 262 0.6 92,000
SB-125 08-10 Chromium, Total 12.4 338 27.3 92,000
5B-125 08-10 Copper 25 1,280 51.2 $2,000
‘SB-125 08-10 lron 6,560 1,310,000 198.7 92,000
SB-125 08-10 Nickel 1,300 1,640 1.3 92,000
SB-125 08-10 Titanium 103 1,210 1.7 92,000
SB-126 06-08 fron 120 20,500 170.8
SB-126 06-08  Managanese 115 767 8.7
SB-126 38-40 Barium 288 1,860 6.5
SB-126 38-40 Iron 301 3,620,000 12026.6
SB-126 38-40 Managanese 1,370 58,100 42.4
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TABLE 3-10

Dissolved vs. Total Metals Concentrations in Groundwater Grab Samples

. Hoaver Perimeter Investigation

Dissolved
itetals Total Metais Ratio
Depth Concentration Concentration (Total/Dissolv  Suspended
Station ID  Interval Compound (ug/L) (ug/L) ed Metals)  Sollds' (mg/L}
SB-127 06-08 Barium 211 4,260 20.2
sB-127 06-08 Copper 73 395 5.4
SB-127 06-08 Iron 530 714,000 1347.2
sB-127 35-37 Barium 368 2,390 6.5
SB-127 35-37 Iron 1,210 1,450,000 1198.3
SB-127 35-37 Managanese 1,240 28,200 22.7
SB-128 08-10 Lead 9.8 1,350 137.8
SB-128 10-12 Arsenic 17 25 1.5
SB-128 10-35 Arsenic 20.4 1,640 80.4
SB-128 10-35 Barium 308 4,260 13.8
5B-128 10-35 Lead 3 2,480 830.0
SB-129 10-15 Barium 280 571 2.0
SB-129 10-34 Barium 214 1,480 6.9
SB-129 10-34 lron 18,700 592,000 3.7
SB-129 10-34 Managanese 865 12,600 14.6
SB-129 10-34 Zinc 142 8,780.0 61.8
SB-130 12-14 Chrorniurm, Total 12.7 13.8 1.1 1,100
S5B-130 12-14 Copper 59.8 130 22 1,100
SB-130 12-14 Iron 32,000 32,300 1.0 1,100
SB-130 12-14 Lead 25.2 41.9 1.7 1,100
SB-130 12-14 Titanium 79.7 158 2.0 1,100
SB-130 26-28 Iron 2,380 114,000 47.9 7,800
5B-131 18-21 Nickel a8 802 9.1
sB-132 14-16 Managanese 2,380 1,630 0.6
SB-133 22-24 Barium 302 1,090 3.6
SB-133 22-24 Copper 102 201 20
5B-139 17-18 Managanese 420 827 20
5B-140 17-18 Zinc 26.3 580 221
SB-176 14-24 Zinc 20.2 216 1.1 79
Notes

1 Suspended Solids data was only available for stations where treatability parameters were measured.
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TABLE 3-11

Compounds Deletted in Perimeter Groundwater Monitoring Welis

Hoover Perimeter lnvestigation

Humber of Mumber of Freguency of Maximum Minimum Number of Detections > Targel
Comgound Analy Delecti Detecticn Dotection (ug/l)| Detection {ugili Mean (ug/) { Target Level (ugll} Level
1,1.1,2-Tetrachloroethane 11 0 0% 1 ]
1,1,1-Trichloroethans 11 4 0% 200 0
1,1,2,2-Tetrachloroethane 11 o 0% i 0
1,1,2-Trichioroethang 1i 0 0% 5 0
1,1-Dichleroethens 1 1] 0% 7 0
1,2,3-Trichloropropane 11 0 0% 1 ¢
1,2,4,5-Tetrachlorobenzens 11 0 0% 10.00 o
1,2,4-Trichlorobenzene 11 O 0% 70 0
1,2-Dibrome-3-Chloropropane it 4] 0% 2 0
1,2-Dibromoethane 1 o 0% 1 [
1,2-Dichicrobenzene 11 0 0% 800 0
1,2-Dichicroethang 11 1] 0% 5 0
1,2-Dichloropropane 11 0 0% 5 0
1,3,5-Trinitrobenzene i1 0 0% 1,000 0
1,3-Dichlorcbenzene i1 4 0% 20 1]
1,3-Dinitrobenzeng 11 O 0% 10 Q
1,4-Cichlorobenzene 11 0 0% 80 0
1,4-Dicxane 11 0 0% 200 0
1,4-Naphthoguinone 11 0 0% 50 9
1-Naphthylarmine 11 0 0% 10 1+
2,3,4,6-Tetrachlorophenot 11 g 4% 1,000 0
2,4,5-T (Trichlorophenoxyacetic Asid) 11 g 0% 400 4]
2,4,5-Trichloropheno! i1 0 0% 4,000 1]
2.4,6-Trichlorophenoi 11 0 0% 10 1]
2,4-0 (Dichlorophenoxyacetic Acid) 11 0 0% 70 0
2,4-Dichlorophencl it 0 0% 108 1]
2,4-Dimethylphenol 11 1] 0% 730 O
2,4-Dinitrophenc 11 ] 0% 70 0
2.4-Dinitrotoluene 11 o 0% 70 1]
2,6-Dichlorephenol 11 0 0% 10 0
2 6-Dinitrotpluena 11 0 0% 40 0
2-Acetylaminofluoreng 11 0 0% 100 )]
2-Aminonaphithalene (Beta Naphthylamine) il 0 0% 10 o
2-Butancne 11 0 0% 2,000 4]
2-Chioro-1,3-Butadiene 11 [ 0% 18 0
2-Chioronaphthalene 11 4] 0% 500 1]
2-Chlarophenol 11 0 0% 40 0
2-Hexanone 11 0 0% 10 0
2-Methylnaphthalens 22 3 14% 0.042 -0.026 0.033 0.02 3
2-Methylphenol {O-Cresol) 11 0 0% 2,000 o
2-Nitroaniling 11 ] 0% 50 Q
2-Nitropheno! i1 0 0% 14 o
2-Picoline {Alpha-Picoling} 11 1 0% 20 0
3,3"-Dichicrobenzidine 11 D % 50 0
3,3-Bimethylbenzidine i1 0 0% 50 0
3-Methylcholanthrene 22 1] 0% 0.5 ]
3-Meihylpheno! 11 0 0% 2,000 4]
3-Nitroaniline 11 Q 0% 50 0
4,6-Dinitro-2-Methylpheno! 11 ¢ 9% 50 o
4-Aminobiphenyl (4-Biphenylaming) 11 o 0% 50 0
4-Bromopheny} Phenyl Ether 11 0 0% 10 0
4-Chloro-3-Methy!pheno! 11 [ 0% 10 0
4-Chloroaniline 11 0 0% 100 4
4-Chlcrophenyl Pheny Ether 11 0 0% 0. 0
4-Methyl-2-Pentanone 11 4] 0% 200 0
4-Methylphenol {F-Cresal} 1 i 0% 200 0
4-Nitroaniline 11 [\] 0% 50 0
4-Nitrophenol 11 0 0% 2,000 0
4-Nitroguincline-N-Cxide 11 1] 0% 100 0
5-Nitro-O-Totwidine 11 0 0% 20 G
7,12-Dimethylbenz{A)Anthracens 22 0 0% 0.5 g
Acenaphthene 11 1] 0% 400 Q0
Acenaphthylene il ¢ 0% 10 0
Acetone 1t o} 0% 600 0
Acetonitrite 11 0 0% 70 0
Acetophencne 11 a 0% 10 [\
Acroiein 11 0 0% 20 g
Acrylonitrile H 0 0% 20 4]
Aldrin i1 [} 0% 0.05 0
Allyl Chloride 11 o 0% 2,000 1]
Alpha BHC {Alpha Hexachlorocycichexane 11 0 0% 0.05 0
Alpha Endosuifan 11 o] 0% 005 9
Aniling (Phenylaming, Amincbenzene) 11 a 0% 10 0
Anthracene 11 0 0% 2,000 1]
Dissioved Antimony 11 0 0% 60 |
Total Antirmany i1 [ 0% §0 1]
Ararrite 11 4] 0% 20 0
Dissolved Arsenic 11 1 9% 10.8 10.8 10.8 50 o
Total Arsenic 11 2 18% 14 10.2 2.1 50 0
Dissolved Basium 11 3 27% 412 238 318.3 2,000 0
‘Total Barium 11 3 27% 437 269 336.3 2,000 0
Benzene 11 0 0% 5 0
Benze{AYAnthracene 22 0 0% 0.09 o
Benzo{A)Pyrene 22 Q 0% 0.2 g
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TABLE 311

Compounds Detacled in Perimeler Groundwater Monitoring Waells

Hoover Perimeler Invastigation

Number of MNumber of Freguency of Maximum: Minimum Number of Dstections > Targs!
Compound Analyses Detections Detection Datection {19/} Detection fugM)| Mean{ugil) | Target Level (ugh) Level
Benzo(B)Fluoranthene 22 0 0% 0.09 0
Benzo{G,H,\Peryiena 22 o] &% 10
Benzo(K)Fiuoranthene 22 0 0% 0.9 0
Benzyl Alcohol i1 0 0% 11,000 [1]
Benzyl Bistyl Phthalaie 11 0 0% 7,000 0
Dissolved Beryllium 11 0 0% 5 0
'Total Beryllium 11 a 0% 5 0
Beta BHC (Beta Hexachlorocyclohexans) 11 0 0% 0.05 4]
Beta Endosulfan 11 G 8% 0.05 4]
Bis(Z-Chloroethoxy) Methane 11 O 0% 10 g
|Bis(2-Chlorosthy!) Ether (2-Ghloroethyl Eth 11 0 0% 10 0
Bis(2-Chloroisopropyl) Ether 11 1] 0% 10 0
Bis(2-Ethylhexyl) Prthalate 11 1 9% 13 13 13 10 1
Bromodichioromethane 11 0 0% it0 [a]
Bromotorm 11. [« 0% 100 4
Bromomethane i1 0 0% 9 o
Dissclved Cadmium 1% i 8% 10.6 108 18.6 5 1
total Cadmium 11 1 8% 1%.3 10.3 10.3 5 1
Carbon Disulfide 11 0 0% 1,000 0
Carbon Tetrachionds 11 0 0% 5 [+]
Chlordane 11 0 0% 2 0
Chlozobenzena i1 g 0% 40 )
Chiorobenzilate 11 [ 0% 10 4]
Chloroethane 11 0 0% 9,000 0
Chloreferm 11 0 0% 100 O
Chiloromethane 11 4] 0% 2 0
Chrysene 22 0 0% g 3]
cis-1,2-Dichlorosthene 1 4 35% 19000 0.73 4755 70 1
cig-1,3-Dichloropropene i1 o 0% 1 1]
Dissolved Cobalt 11 0 % 2,000 o
Total Cobalt 11 0 0% 2,000 4]
Dissolved Copper 11 0 0% 1,000 [']
Total Coppar 11 1 g% 49.3 48.3 48.3 1,000 0
Cyanide Ik 2 8% 0.012 0.01 0.011 200 1]
Delta BHC {Delta Hexachlorecyclohexane) 11 0 0% 0.05 0
Di-N-Butyl Phthalate 1 3] 0% 4,000 0
Di-N-Octylphthalate 11 o 0% 700 0
Dialiate 11 0 0% 20 4
BSibenz{AH}Amhracens 22 1] 0% 0.02 0
Dibenzofuran 11 1] 0% 20 g
Dibromochlcromethans 11 Q 0% 1 Q
Dibromomethane 11 1] 0% 400 ¢]
Dichlerodiflucromethang 1 0 0% 400 0
Digldrin 11 ] 0% Q.05 Q
Diethyl Phthalate 11 o 0% 29,000 1]
Dimethosate 11 0 0% 20 4
TDimethyl Phthalate i1 0 0% 355,000 ]
Dinoseb 1 Q 0% 20 1]
Diphenrylamine 11 0 0% S00 0
Disulioton E 1] 0% 50 0
Endosuifan Sulfate - 11 0 0% 0.05 0
Endrin 11 0 0% 2 [
E£ndrin Aldehyde 11 1] 0% 0.05 3]
1Ethyl Methacrylate 11 0 0% 500 a
Etivl Methanesuiionate 11 0 0% 10 0
Ethyibenzene 11 0 0% 700 [y
Famphur k] L] 0% 1 0
Fluoranthene 11 o 0% 1,000 1]
Fluorene 11 0 0% 200 a
Gamma BHC {tindang) 11 1] 0% 005 G
Heptachlor 1 0 0% 0.4 3]
Heptachlor Epaxide 11 0 B% 0.2 0
Hexachlorobenzene 1i 0 0% 10 0
Hexachicrobutadiene 11 [ 0% 10 0
Hexachlorocyclopentadiene 11 o 0% 50 0
Hexachloresthane H 0 0% 10 0
Hexachloropropene 11 1] 0% 120 0
Indenc{1,2,3-C,D)Pyrene 22 0 0% 0.09 1]
lodomethane 22 0 0% i o
Isedrin 11 0 £% 0.1 [}]
Isophorone 11 0 0% 70 0
Isosafrole 11 1 0% 20 0
Kepone 11 v} 0% 1 1]
{Dissolved Lead 11 1 9% 41 4.1 4.1 15 0
Total Lead 11 2 18% 129 4 8.45 15 0
Dissoived Marcury 1" ] 0% 2 0
Total Mercury 11 0 0% 2 4]
Methacrylonitsile 11 0 0% 1 4]
Methapyritene 1i 0 0% 50 o
Methoxychior 11 4] 0% 40 3]
Mathyl Methacrylate 11 4 0% 1,000 0
Methyl Methanesulfonale H o 0% jiy 0
{Methylene Chicride i1 0 0% 4 [
[mMPEATT 11 ) 0% 50 0
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TABLE 3-11

Compounds Detecled in Perimeter Groundwater Moniering Wells

" Hoover Perimeter investigation

Kumber of Mumber of Frequency of Mink Number of Delections > Target
Compound Analyses Deteclions Detection Detection {pa/l)| Detection {ug/l) Mean [xgh) | Target Levei (ng/H Love!
N-Nitroso-DI-N-Butylamine 11 0 0% 10 0
N-Nitrosodi-N-Propylamine 11 0% 19 0
N-Nitrosodiethylamine 11 0 0% 10 4]
N-Nitrosodiphenylamine 11 ] 0% 10 4]
N-Nitrosemorpheline 11 o] 0% 10 0
N-Nitrosopyrrolidine 1% \] 0% 10 1]
Naphihalene 22 3 14% 0.025 0.02 0.023 6 0
Dissolved Nickel 11 4 6% 7.7 52.3 598.6 100 0
Total Nickel 11 4 36% 134 52 85.6 100 1
Nitrobenzens 11 O 0% 10 ¢
Nitrosomethylethylamine 11 0 % 10 0
$.0,0-Tristhyl Phosphorothioate g 4] 0% 1 [}
O-Toluidine 11 0 0% 20 1]
P,P-Ddd 11 0 0% 0.3 0
P,P"-Dde 1 Y 0% 0.2 [¢)
£.P-Ddt 1% 0 0% 0.2 0
P-Dimethylaminoazobenzene 11 0 0% 20 0
P-Phenylenediamine 11 1] 0% . 7,800 0
Parathlon, Ethyl ] 0 0% 213 0
Pgrathion, Methyl 9 ¢ 0% 9.1 [1]
Pcb-1016 (Arochlor 1016) 11 V] 0% 1 ¢
Pcb-1221 {Arochlor $221) 11 0 0% 1 0
Peb-1232 {Arochicr 1232} 11 2] 0% 1 0
Pcb-1242 {Argchlor 1242) 11 0 0% 1 a
Pcb-1248 (Arochlor 1248) 11 0 0% 1 0
Pcb-1254 {(Arachior 1264) 1 O 0% 1 0
Pcb-1260 {Arochlor 1260) 1i 0 0% 1 0
Pentachlorohenzene 11 [\ 0% 30 Q
Pentachloroethane 11 0 0% 50 0
Psntachloronitrebenzense 11 1] % 50 0
Pentachloraphencl i1 0 0% 10 4
Phenacatin 11 0 0% 20 0
Phenanthrene 11 0 0% 10 0
Phenol 11 0 0% 22,008 Y
Phorate 9 0 0% 7.3 ]
Pronamide 11 0 0% 3,000 0
Propionitrile 11 4] 0% 4 0
Pyrene 11 0 0% 200 0
Pyridine 11 0 0% 40 0
Safrole 11 4] 0% 28 0
Dissolved Selenium 11 1 9% & ] i] 50 1]
Total Seleniem kAl [ &% 50 i
Dissolved Sitver 11 0 0% 200 0
Total Silver 11 1] 0% 200 1]
Silvex {2,4,5-Tp} 11 0 0% 200 0
Styrene 11 0 0% 100 0
Tetrachlorinated Dibenzo-P-Dioxins, (Total) 7 ¢ o% 0.0007 )
Tetrachloroethene 11 1 9% 77 77 77 5 1
Dissoived Thallium i1 o 0% 10 0
Total Thallium 11 0 0% 10 1]
Thiodiphespheric Acid Tetraethyl Ester g 0 0% 18.25 0
Dissoived Tin 11 a 0% 100 [1]
Total Tin 11 O 0% 100 Q
Dissclved Titanium 11 Q 50 o
Total Titanium 11 1 2% 168 168 168 50 T
Toluene 11 0 0% 1,000 1]
Toxaphene 11 0 0% 3 1]
trans-1,2-Dichloroethens 11 4] 0% 100 0
trans-1,3-Dichloropropene 11 0 0% 1 0
trans-1,4-Dichioro-2-Butene 11 1] 0% 1 [1]
Trichioroethens 11 1 9% 21 21 21 5 1
Trichlorofluoromethane 11 0 0% 1,000 0
Vinyl Acetate 11 4] 0% 255.5 0
Vinyl Acetate 11 0 0% 400 g
Vinyl Chioride 11 2 18% 5100 2 2551 2 2
Xylenes, Total 11 o] 0% 10,000 0
Dissolved Zing 11 1 8% 51.5 51.5 5t.5 5,000 ¢
Talat Zinc 11 4 36% 100 21.8 49.1 5,000 0
Total 2721 47 13
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TABLE 3-12

Compounds Detected above Tatget Levels in Perimeter Groundwater Monitoring Wells Samples
Hoover Perimeter Investigation

Depth Lab Result

Station 1D interval Compound {pa/l) Target Level

MW-138 06-16  Vinyl Chloride 2 2
MW-15D 34-44  |2-Methylnaphthalene 0.042 0.02
MW-15D 34-44 |Total Nickel 134 100
MW-178 05-15 |Tetrachloroethene 77 o)
MW-175 05-15 |Trichloroethene 21 5
MW-175 05-15 |Total Cadmium 10.3 5
MW-17S 05-15 |Dissolved Cadmium 10.6 5
MW-188 14-24 | 2-Methylnaphthalene 0.026 0.02
MW-18S 14-24 |cis-1,2-Dichloroethene 19000 70
MW-18S 14-24  {Vinyl Chloride 5100 2
MW-21D 44-54 |2-Methylnaphthalene 0.032 0.02
MW-215 09-19 |Total Titanium 168 50
MW-22D 36-46 - |Bis(2-Ethylhexyl) Phthalate 13 10

DAYA 55441 A2 ER.03 - DCN-8-050500
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SECTION 4

Summary

The objectives for the Perimeter Investigation were designed to provide a starting point for
Hoover's facility-wide RCRA Corrective Action investigations and evaluation. The
Investigation results (summarized below with respect to the objectives) demonstrate how
the objectives were achieved:

& Objective: Identify whether site-related chemicals were present at the facility boundary, and if
present, determine the chemical concentration distribution.

~ The Perimeter Investigation Target Analyte List was developed to be representative
of site-related chemicals (those chemicals known or suspected to potentially have
been associated with Hoover operations). Sampling and analytical results showed
that of all the analytical records generated, only between 1 and 4 percent of the
analyses were at concentrations above Target Levels established and accepted by
U.S. EPA as protective of human health. Of this small percentage of concentrations
above Target Levels, the majority (about 81 percent) of the compounds were from
the Perimeter Investigation Target Analyte List. Compounds that were detected at
concentrations above Target levels that were not on the Target Analyte List (2-°
methylnaphthalene, isodrin, PCB-1248, PCB-1260, total dioxins, arsenic, beryllium,
tin and thallium) are not known to be related to Hoover manufacturing processes.
Other compounds that were detected at concentrations above Target Levels (such as
the SVOCs benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,ijperylene, benzo(k)fluoranthene, indeno(1,2,3-c,d)pyrene, and
phenanthrene) may also be derived from other sources such as automobile exhaust
or asphalt . Further evaluation of these potentially “non-site-related” detections is
currently underway (to evaluate if- for example- some of these detections may be

derived from other sources, are within the range of background concentrations in the
area, elc.).

—  The chemical concentration distribution has been identified along the perimeter, and
on the surface of the publicly accessible recreational areas in the northerly portion of
the facility within the facility boundaries.

e  Objective: Provide data that would allow an assessment of the potential chemical migration and
support an analysis of potential risks to human health and the environment from chemicals
identified at the facility boundary.

— The Perimeter Investigation obtained information on subsurface conditions (geology
and hydrogeology) and observed water level data to develop a picture of
groundwater flow patterns. These data, combined with data on groundwater
quality, were used to assess the potential for chemicals to migrate in groundwater,
and identify whether chemicals in groundwater may be migrating to the west or
northwest from the facility. '
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— Similarly, information on ground surface conditions and cover materials is being
evaluated along with the analytical results of surface soil samples to determine the
potential for chemicals, present in the unsaturated zone at concentrations greater
than Target Levels, to migrate either in vapor form or via leaching by surface water
infiltration. At some locations chemicals that were detected above Target Levels in
the 0-to-2 foot interval were located under some type of cover material that is
generally considered to be a relatively impermeable cap, such as asphalt. The
presence of this surface cover material not only prevents direct contact with the
materials below, but may also significantly reduce the possibility of vapor or
leaching migration for those chemicals.

- Information obtained to date has been sufficient to support preliminary analysis of
potential risks to human health and the environment, as demonstrated by the
“Preliminary Risk Evaluation - Recreational Areas at Hoover Plant 1, North Canton,
OH” (Appendix A). This preliminary risk evaluation was conducted to assess the
potential for risk associated with the detection of chemicals at concentrations above
Target Levels in surface soil samples from publicly accessible recreational areas.

e  Objective: Identify and prioritize areas where additional onsite or offsite characterization is
warranted to determine whether migration has occurred.

~ Based on the results of the Perimeter Investigation indicating areas where chemicals
were detected at concentrations exceeding Target Levels, the following areas have
been identified for additional investigation:

¢ The Dogwood Baseball fields, where the preliminary risk evaluation (Appendix
A) indicated that additional information was needed, but that potential
exposures there and in other recreational areas did not pose an unacceptable risk
(as defined by USEPA 1991 and 1996) to recreational users. As a result of this,
additional soil and groundwater sampling was completed in the Dogwood
Baseball Fields area. This additional investigation effort is documented in “The
Hoover Company Dogwood Baseball Fields Additional Investigation” and
“Dogwood Baseball Fields Subsurface Investigation” (Appendix B) and
“ Addendum to the Preliminary Risk Evaluation — Recreational Areas at Hoover
Plant 1, North Canton, OH” (Appendix C).

¢ Groundwater offsite to the west of the facility, which is in the predominant
direction of the groundwater flow gradient, and was identified based on the
numbers and concentrations of chemicals present in groundwater at
concentrations above Target Levels along the west-central perimeter. Additional
sampling and characterization efforts in this offsite area are currently in progress.

¢ The area in the northeast part of the non-manufacturing area (commonly referred
to as the Game Patron parking lot}, where some chemicals also were detected in
soil and groundwater at concentrations above Target Levels, and a component of
groundwater flow to the north could result in chemical migration. Planning for
additional characterization efforts in this area is in progress and will be
implemented with other onsite investigations.
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¢ Other individual locations where concentrations of chemicals above Target
Levels were identified (and are illustrated on the figures in Section 3). At these
locations, further evaluations of concentrations within the context of potential for

exposure, relation to background concentrations, or other possible sources may
be performed.

o  Objective: Provide data that would support evaluation and selection of source control and
management measures.

— Information on exceedances of Target Levels in soil and groundwater will be used to
determine the need for and extent of source control, management and treatment
measures. Information currently being collected from the Offsite Investigation will
be used to determine whether offsite migration has occurred and to indicate where
control measures should be located.

— Information on groundwater flow patterns and geology will also be used to evaluate
the type and location of groundwater control measures, such as well locations.

— Information that has been collected on general water chemistry and soil
characteristics (such as chloride, dissolved iron and total iron) are sufficient to allow

evaluation and selection of treatment, control and remedial measures, should they
be necessary.

The results of the Perimeter Investigation will be integrated with other information (on site
conditions, past and present land use, chemical fate and transport factors, etc.) to build on
the current understanding of the Conceptual Site Model, which presents a comprehensive
picture of the site. The Conceptual Site Model serves as the basis for understanding -
interrelationships between historical site activities; current site conditions; and potential
migration, exposure, and corrective action scenarios. Where elements of the Conceptual Site
Model are not well understood, investigation activities are focused to better characterize
and understand these elements. As additional data are collected, this Conceptual Site
Model will be updated and further documented in subsequent reports. The results of the
Perimeter Investigation provided the following additional understanding to support the
further development of the Site Conceptual Model: '

e Because the site is generally flat and located on both a topographic and bedrock high
point in elevation, the predominant source of groundwater beneath the site is infiltration
from rainwater, rather than groundwater flow from offsite to onsite.

o Shallow or overburden groundwater flow patterns are influenced by site conditions
such as the topography, the presence of impermeable surface materials (buildings,
pavement, etc), the presence and extent of coarse-grained subsurface soils, and the depth
and shape of the bedrock surface beneath the overburden. The absence of groundwater
in soil borings along the south perimeter corresponds to areas of increasing surface
slope, more semi-impermeable to impermeable ground cover {i.e., parking lots, roads,
buildings), shallow depths to bedrock, and finer-grained subsurface soils. In addition,
the bedrock high beneath the site generally influences groundwater to flow from the
high toward the northwest, north and northeast and tends to prevent groundwater flow
from the northern portion of the facility to the south and east. The rate and volume of
groundwater flow is greatest along the western perimeter of the site, where the greatest
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depth to bedrock, extent of saturated coarse grained layers or lenses, and the
predominant hydraulic gradient direction is observed.

e 'The number of chemicals and percentage of analytical records with concentrations above
Target Levels in soil suggests that the potential impact of Hoover-related activities in
perimeter soils is spatially limited (particularly when concentrations of chemicals that
could be derived from other sources or could be within background concentration
ranges are considered). Preliminary evaluation suggests that the distribution of several
SVOCs and metals (both Perimeter Investigation Target Analyte List and non-Target
Analyte List chemicals) present at the perimeter above Target Levels are within the
range of concentrations typically observed naturally or in urban areas (in other words,
the presence of these chemicals are relaied to background occurrences of these chemicals

and not to activities performed by Hoover). Further evaluation to better assess this
interpretation is in progress.

e Because the limited number of non-Perimeter Investigation Target Analyte List
constituents that were detected at concentrations above Target Levels may be derived
from other sources, the use of a focused Target Analyte List can effectively characterize
potentially site-related constituent distribution and concentrations.

e Concentrations of VOCs detected above Target Levels in groundwater are generally
present along the western site perimeter in the direction of the predominant
groundwater flow gradient and are unassociated with detections over Target Levels for
these same chemicals in soil (i.e., these same chemicals are generally absent in soil). This
information suggests that these chemicals are present in perimeter groundwater because

of groundwater migration from onsite areas as opposed to migration via surface water
infiltration at the perimeter.

e The detection of SVOCs and total metals in groundwater appears to correspoﬁd to the
nature of the sample (whether it is a grab or monitoring well sample). Many of the
detections reported for the groundwater grab samples appear to be related to the

presence of suspended solids in the grab sample as opposed to indicating the presence
of dissolved chemicals potentially migrating in groundwater.

e The concentrations of SVOCs and VOCs in groundwater at the perimeter are
representative of dissolved phase, and not free product, at the facility perimeter.
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Preliminary Risk Evaluation - Recreational
Areas at Hoover Plant 1, North Canton, OH

Summary

A preliminary evaluation of human health risks was performed for chemical constituents of
interest detected in shallow soil in publicly accessible recreational areas, on the northerly
portion of The Hoover Company’s (Hoover’s) Plant 1 Facility in North Canton, OH. The
purpose for this preliminary evaluation is to provide information for making near-term
decisions regarding the need for and potential scope of additional investigation and / or
remediation activities in these areas. It is not intended to support final decisions, or serve as
a full risk assessment for this area. This preliminary evaluation was performed using highly
conservative assumptions regarding the potential for exposure to constituents detected in
soil, and in accordance with U.S. Environmental Protection Agency risk assessment
guidelines (USEPA, 1989). Therefore, the results from this evaluation should overstate
rather than understate the potential risks from constituents detected in soil.

The preliminary evaluation indicates that chemical concentrations detected in shallow soil
in all recreational areas (these include the currently used baseball fields, soccer fields,
practice football fields and former ballfield areas) fall within the range of risks specified in
USEPA's risk reduction goal for corrective action (USEPA, 1996). Therefore there are no
unacceptable risk to recreational users. To reach this conclusion shallow soil samples were
collected and analyzed in December 1999 to evaluate the presence of chemicals, and were
compared to conservative (health-protective) facility-specific Target Levels (CH2M HILL,

2000a). The following constituents were detected at concentrations that exceeded facility-
specific Target Levels:

e Trichloroethylene (TCE) exceeded facility-specific Target Levels in 2 of 12 samples
collected from the currently used baseball fields.

e Polycyclic aromatic hydrocarbons (PAHs) exceeded facility-specific Target Levels in 3 of
12 samples collected from the currently used baseball fields. '

e Lead was detected in a single sample from the currently used baseball fields at a
concentration higher than its facility-specific target level.

e Cadmium was detected in a single sample from formerly used ballfields at a
concentration higher than its facility-specific target level.

A preliminary risk evaluation was performed for each of these constituents, based on the
analytical results and conservative assumptions regarding potential exposure scenarios.
The results from this preliminary evaluation show that using conservative assumptions, as
outlined within this memorandum, risks from these chemicals in soil fall within the range
specified by the U.S. Environmental Protection Agency’s (USEPA) risk reduction goal for
corrective action. In other words, the results from this conservative preliminary evaluation
indicate that corrective action (or cleanup) should not be required to reduce risks associated
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with these chemicals in soil. However, since concentrations higher than Target Levels were
detected in some samples, additional sampling will be performed in the currently used
balifield areas in February 2000 to further evaluate these chemicals in soil. This preliminary
evaluation will be updated with these additional results when they become available.

Finally, the results from this evaluation indicate that concentrations of PAHs in soil

resemble urban background levels. The basis for these preliminary conclusions is outlined
in further detail in the body of this document.
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Investigation Site Setting

As a part of the Perimeter Investigation (CH2M HILL, 2000b), shallow soil samples were
collected from areas accessible to the public in the northern portion of the facility. In
addition to the general purpose of determining the nature and extent of constituents in
environmental media, samples were collected in these areas to identify whether potential
pathways of exposure existed associated with recreational uses of these public access areas.
Currently, the public has access to parking lots, the baseball diamonds, and the soccer and
practice football fields. Historically, the public has also had access to baseball fields in an
area that is currently fenced and used as a truck parking area by Hoover (referred to as the

former ballfield areas). These areas, and the locations of the shallow soil samples, are
depicted on Figure 1.

In general, Hoover Plant 1 is located in a mixed residential, commercial, and industrial area
near the center of North Canton in Stark County, Ohio. The plant is bordered to the north by
residences and North Canton Hoover High School; to the east by the high school football

field and residences; to the south by residences and the local YMCA; and to the westby
commercial establishments and residences.

Preliminary Risk Evaluation Process

This preliminary risk evaluation was performed to provide conservative (health-protective)
estimates of the potential risks to public health associated with chemicals detected in soil at
concentrations exceeding site-specific Target Levels in the recreational areas. This -
evaluation is based on existing site-specific data from the Perimeter Investigation (CH2M
HILL, 2000b), that will be supplemented as necessary by additional information to be
obtained in future investigations. The preliminary risk evaluation focused on the
constituents of interest identified using a conservative screening process. The potential for
human exposure to these constituents is based on highly conservative assumptions. These
assumptions are intended to ensure that the results of the evaluation will not underestimate
the human health risk posed by the Site. In this manner results from this evaluation will
overstate rather than understate the potential risks from constituents detected in soil.

The preliminary risk evaluation consisted of the following steps:

1) Sampling and analysis of shallow ( 0 to 2 feet below ground surface) soils in recreational
areas of the facility

2) Selection of constituents of interest for potential exposure media in this area (i.e. surface
soils) using a conservative screening process

3) Preliminary identification of potential exposure pathways and receptors associated with .
use of the recreational areas

4) Calculation of exposure levels and associated incremental health risks using
conservative assumptions. This step includes identifying exposure point concentrations
for each constituent of interest and presenting assumptions for all exposure parameters

5) Preliminary risk characterization, describing the nature of potential risks associated with
the constituents detected in soil
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These steps are outlined in the following sections

Step 1: Sampling and Analysis

Shallow soil samples (composite samples from the interval of 0 to 2 feet below ground
surface ) were collected from the currently-used baseball fields (12 samples), soccer fields (8
samples), practice football fields (6 samples) and former ballfield areas (11 samples). A total
of 37 soil samples were collected from the publicly accessible recreation areas. The samples
were located in a grid pattern in each area on approximately 120 foot spacings. This
coverage was intended to place multiple samples within each area in order to provide data
to identify the presence of chemical constituents in surface soil. Should constituents above
Target Levels be detected, additional data collection would be performed to refine the
evaluation of site risks. The sample locations are depicted on Figure 1. Based on a general
understanding of past waste management practices and results of previous investigations at
Plant 1, a facility-specific list of constituents of interest was used to develop a “target
analyte list” for the Perimeter Investigation. All samples from the recreational areas were
analyzed for metals, semivolatile organic compounds and volatile organic compounds. Six
of the 37 samples, or approximately 20 percent, were analyzed for the full suite of RCRA
Appendix IX constituents, as confirmation of the appropriateness of the target analyte list.
At least one sample was analyzed for RCRA Appendix IX constituents in each of the
recreational areas addressed in this evaluation. The samples analyzed for the suite of RCRA
Appendix IX constituents were SB-117, SB-177, 5B-195, 5B-201, SB-206 and SB-217.

Sampling, analysis and laboratory data quality assurance review were conducted in
accordance with a quality assurance project plan (QAPP) (CH2M HILL, 2000c). The QAPP
was prepared in accordance with USEPA Region 5 instructions for preparing QAFPPs for
corrective action projects (USEPA, 1998). Practical quantitation limits (PQLs) in the
laboratory analyses were sufficiently low to detect concentrations in soil at or below facility-
specific Target Levels. The USEPA-approved facility-specific Target Levels were developed
according to the process described in the Vohuntary Corrective Action Agreement (USEPA,.
1999a), and were based on USEPA Region 5 residential risk-based screening levels, with the
exception of benzo(a)pyrene (the risk-based screening level for benzo(a)pyrene was 0.09
mg/kg, while the PQL was 0.33 mg/kg). As shown below, benzo(a)pyrene was detected at
concentrations higher than the PQL in three samples, and therefore was included in this
preliminary evaluation.

Step 2: Selection of Constituents of Interest for the Preliminary
Risk Evaluation

The constituents of interest for this preliminary evaluation are those detected in surface soils
at levels that exceeded the facility-specific Target Levels. The constituent of interest
selection process was as follows:

¢ Facility-specific Target Levels were developed in accordance with the procedures
described in the Voluntary Corrective Action Agreement (USEPA, 1999a).
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Concentrations of analytes detected in all samples were compared to the facility-specific
Target Levels;

Analytes having concentrations in excess of the facility-specific Target Levels were
included as constituents of interest in this preliminary risk evaluation;

This data evaluation and selection process for constituents of interest yielded the following
results:

[
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The constituents of interest were lead, trichloroethylene (TCE), cadmium and the
polycyclic aromatic hydrocarbons (PAHs) (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene).

TCE was detected in eight of 37 samples collected from the recreational areas.
Concentrations of TCE in two samples (SB-203 and SB-205) were higher than facility-
specific Target Levels. The PAHs were detected only in three of 37 samples (SB-203, SB-
204 and SB-205). PAHs were detected at concentrations higher than facility-specific
Target Levels in these three samples. The PAHs benzo(k)fluoranthene and chrysene also
were detected in three samples (SB-203, SB-204 and 5B-205), but at concentrations lower
than their facility-specific Target Levels.

Lead was detected in all 37 samples collected from the recreational areas, but only one
detection exceeded its facility-specific target level. This exceedence (462 mg/kg,
compared to the facility-specific target level of 400 mg/kg) occurred at SB 205.

Cadmium was detected in four of 37 samples, though only a single detection of 148
mg/ kg at SB-216 (located in the formerly-used ballfields) was higher than its facility
specific target level of 78 mg/kg. However, cadmium was not detected in adjacent
samples. These results indicate that the occurrence of cadmium in the formerly-used
ballfields is limited to a single sample. Correspondingly, there would be limited
potential for exposure to cadmium in soil in this area. Additional sampling will be
performed to address the potential presence or absence of cadmium in the area where
the concentration was higher than the target level.

Arsenic and beryllium were detected in the soil samples. Concentrations in some
samples were slightly higher than facility-specific Target Levels that were based on
background in soil. The background level for arsenic used in this investigation as a
facility-specific target level was 13 mg/kg (OEPA, 1999). The background level for
beryllium used in this investigation as a facility-specific target level was 0.54 mg/kg
(Kabata-Pendias and Pendias, 1992). Arsenic was detected in 4 of 37 samples above its
facility-specific target level. Beryllium was detected in a single sample above its facility-
specific target level. Based on the general understanding of past waste management
practices, arsenic or beryllium were not handled at the facility, and are therefore not
expected to be Hoover-related constituents. They will, however, be investigated further
to determine if they are naturally-occurring in soil. For these reasons, arsenic and
beryllium were not chosen for preliminary risk evaluation at this time.

AS
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Step 3: ldentification of Potential Exposure Pathways and
Receptors

The current and historical use of this area is for recreational purposes. Based on use,
populations that may come into contact with constituents detected in soil are understood to
be adults (including high-school age adolescents), older children (ages 6 to 12} and younger
children (ages 1 to 6). Potential exposure pathways have been identified as follows:

o From PAHs and lead detected in soil, the potential exposure pathways are assumed to
be soil ingestion and dermal contact with soil.

e The potential exposure pathway from the VOCs (trichloroethylene) in soil is assumed to
be inhalation, soil ingestion and dermal contact with soil.

These represent the populations and potential exposure pathways that were addressed in
this preliminary risk evaluation. The populations identified represent all age ranges (young
children, older children and adults) that might be present at the ballfields.

Step 4: Exposure and Risk Evaluation

Potential exposures and risks were evaluated using intake equations published in guidance
developed by the U.S. Environmental Protection Agency {USEPA, 1989; USEPA, 1999b).
Estimated risks were calculated using reasonable maximum exposure assumptions {in-
accordance with guidance provided in USEPA, 1989) and the highest concentrations
detected at the site (found in soil boring 5B-205). Whenever possible, standard default
exposure factors were used in estimating potential exposure (USEPA, 1991a; USEPA, 199%¢).
Additional guidance for developing exposure assumptions was obtained from USEPA, 1997

and USEPA, 1999¢. The exposure parameters used in calculated chemical intakes are
summarized in Table 3.

Estimates of excess lifetime cancer risks (ELCR) associated with the estimated intakes (for
PAHs and TCE) were calculated using slope factors obtained from the National Center for
Environmental Assessment’s (NCEA) Integrated Risk Information System (IRIS) database.
The inhalation slope factor for TCE were obtained from the Superfund Risk Technical
Support Center in Cincinnati, OH. Relative potency factors for individual carcinogenic

PAHs were obtained from USEPA, 1993. The results from the risk evaluation are presented
in Table 4. '

Step 5: Preliminary Risk Characterization

Based on the process described above, the following preliminary characterizations were
developed.

PAHs and TCE. The ELCRs for PAHs and TCE are based on several conservative exposure
assumptions, as shown in Table 3 that overstate the potential risks associated with these
chemicals in soil. The results from this preliminary evaluation show that using conservative
assumptions, risks from these chemicals in soil fall within the range specified by the U.S.
Environmental Protection Agency’s (USEPA) risk reduction goal for corrective action. As

DAY/155441.A2 ER.03 - DCN-6-050500 - AS
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shown in Table 4, the estimated ELCR for each scenario falls within the risk range of 1 x 10-
to 1 x 10 defined in U.S. Environmental Protection Agency (USEPA) risk reduction goal for
corrective action (USEPA, 1991b; USEPA, 1996). Because the resulis fall within this range,
additional investigation will be performed, but no remedial actions are warranted at this
time. Generally, USEPA considers action to be warranted at a site when risks exceed

1 x 10+, and action is not typically required for risks falling within 1 x 104 to 1 x 10,
However this is judged on a case-by-case basis. Risks less than 1 x 10 generally are not of
concern to regulatory agencies (USEPA, 1991b). ‘

Lead. Under the recreational exposure scenario, lead detected in soil in the balifields falls
below a health-based screening level based on the potential exposure pathways of soil
ingestion and dermal contact with soil.

Lead concentrations in soil were compared with the 400 mg/kg screening level for lead in
soil in residential areas, calculated using the Integrated Exposure Uptake Biokinetic Model
(IEUBK) model. This screening level is based on residential land use assumptions, which
are more conservative than the site-specific recreational use assumptions used to evaluate
the ballfields. The purpose for this screening level is to limit potential exposure to soil lead
levels such that a child that was exposed to this level on a daily basis would have an
estimated risk of no more than 5% of exceeding a 10 ug/dL (micrograms per deciliter) blood
lead level. This 10 ug/dL blood lead level is based upon analyses conducted by the Centers
for Disease Control and EPA that associate blood lead levels of 10 ug/dL and higher with
health effects in children; however, this blood lead level is below a level that would trigger
medical intervention. As noted in USEPA guidance, the 400 mg/kg level is not intended to
be a “cleanup level” but only to serve as an indicator that further study is appropriate
(USEPA, 1994). Evaluation of lead concentrations in soil involved the following steps:

e Comparison of the highest concentration detected with the screening level. In the case
of the ballfields, the highest concentration of lead (462 mg/kg) was greater than the
target level of 400 mg/kg. This comparison was intended to be the most conservative
and is based on the assumption that an individual is exposed to the maximum
concentration of 462 mg/kg of lead in soil on a daily basis. However, USEPA guidance
(USEPA, 1989; USEP A, 1992) states that the average concentration in soil is most
representative of the concentration that would be contacted at a site over time.

Therefore, as described below, the average concentration of lead was compared to the
screening level.

¢ Comparison of the average concentration with the screening level. Per USEPA
guidance as referenced above, an assumption was made that an individual could
potentially come into contact with soil across the entire ballfields area. Based on this
assumption, the average concentration in soil was calculated from lead detected in all 12
of the soil samples. The average concentration of lead in soil was 88 mg/kg, while the
95 percent upper confidence limit (UCL) was 219 mg/kg, calculated according to the
procedure presented in USEPA, 1992. USEPA guidance states that “because of the
uncertainty associated with any estimate of exposure concentration, the upper
confidence limit {i.e. the 95 percent upper confidence limit] on the arithmetic average
will be used for this variable” (USEPA, 1989; USEPA, 1992). Therefore, the UCL on the
average concentration (219 mg/kg) was considered a more reasonable estimate of
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potential long-term contact with lead in soil at the ballfields. Since the UCL
concentration (219 mg/kg) is lower than the 400 mg/kg target level, this preliminary
evaluation indicates that lead in soil in the balifields falls below a level of concern for
health effects in children, based on USEPA guidance (USEPA, 1994) for evaluating lead
in soil.
Cadmium in the formerly-used balifields. Cadmium was detected at a concentration of
148 mg/kg in a single sample from the formerly-used ballfields, which is above its facility-
specific target level of 78 mg/kg. Surrounding samples in the formerly-used ballfields did
not detect cadmium. These analytical results suggest that cadmium, if present, is likely to
be found only in a single sample in the formerly-used ballfields. Therefore, the potential for
exposure under a recreational use scenario, is likely to be limited. Since surrounding
samples did not detect cadmium, additional sampling will be performed to confirm the

presence or absence of cadmium in soil, in order to further evaluate cadmium in the
preliminary risk evaluation.

Evaluation of environmental levels of PAHs. PAHSs are ubiquitous in the environment.
The concentrations in soil resemble levels fypically found in the environment.
Concentrations in soil were compared with urban background concentrations from different
literature sources. These comparisons are summarized in Table 5. The concentrations of
PAHs in soil resemble concentrations reported as urban background in the literature. The
comparison of PAHs detected in the ballfield with urban background concentrations
suggests that the potential risks associated with PAHSs in soil in the baseball fields would be
no different from risks from PAHSs ordinarily encountered in urban areas. While additional

investigations of PAHs will be done in this area, remedial action is not warranted at this
time.

Uncertainties and Levels of Conservatism. This preliminary evaluation is based on
conservative methods and assumptions. The methods used in this preliminary risk
evaluation tend to overstate rather than understate risks associated with chemicals detected
in soil at the baseball fields. Many of the assumptions (including soil ingestion rate, dermal
adherence factor, exposed skin surface area and exposure point concentrations) either
achieve or exceed the RME scenario. Estimates of potential exposure to PAHs and TCE are
based on the assumption that users of the ball fields will come into contact with the highest
concentrations detected in a single soil sample during the entire duration of exposure.
Assumptions with some uncertainty, such as exposure frequency and exposure duration,

were estimated in a conservative manner (see the rationale for each assumption shown in
Table 3).

Conclusions, Chemical concentrations detected in shallow soil in the currently-used
balifields fall within the range of risks specified in USEPA’s risk reduction goal for
corrective action, for users of the fields under the exposure scenarios described above.
Concentrations of PAHs in soil resemble urban background levels. Cadmium was detected
in a single sample in the formerly-used ballfields, indicating that there is limited potential
for exposure to this constituent. Additional sampling will be performed to further evaluate
the potential for exposure to cadmium in this area.

DAY/155441 A2 ER.03 - DON-6-050500 A8



PERIMETER INVESTIGATION REPORT — APPENDIX A

Further Investigation in Currently Used Ballfield Area

The results from this preliminary evaluation show that risks from chemicals in soil fall
within the range specified by USEPA’s risk reduction goal for corrective action. In other
words, the results from this evaluation indicate that corrective action {or cleanup) should
not be required to reduce risks associated with these chemicals in soil. However, since
concentrations higher than Target Levels were detected in some samples, additional
investigation of the currently used ballfields will be performed during February 2000 to
provide additional information on the nature, extent and potential source of the
constituents. Sample locations proposed are illustrated on Figure 2 and include:

s Additional shallow soils samples from surface (0 to 6 inches below grdund surface) and
near-surface soils (0 to 2 feet below ground surface) in the baseball field area that bound
the area where previous sample results indicated concentrations above screening levels

in the currently used field. This information will be used to assess exposure pathways
and risk potential. ‘

Additional deeper soil samples from 2 feet to approximately the top of the groundwater
surface to understand the vertical extent of constituents (particularly TCE) exceeding
Target Levels in the currently used baseball field area.

¢ Groundwater samples at the groundwater surface at specified locations in the currently
used baseball field area. This information will be used to determine if constituents
exceeding Target Levels are present in groundwater and, if they are present, whether
they are acting as a potential source for volatilization to the surface.

e Groundwater samples at the top of bedrock at specified locations in the currently used

baseball field area to determine if there is a deep constituent source or rhigration
pathway.

The target analyte list for additional sampling, along with the reasons for selection of the
analytes, is shown below. Analyses for RCRA Appendix IX constituents are not included,

because these constituents were not detected in the initial sampling event at concentrations
above facility-specific Target Levels.

Metals

e Lead - further evaluate concentrations of constituent detected above Target Levels

e Cadmium - one shallow soil sample (0-2 feet) will be collected from sample location SB-
232 (Figure 2) and analyzed for cadmium. This sample will be used to confirm the
presence or absence of cadmium which was detected at a concentration that exceeded its
facility-specific target level during the December 1999 investigation.

Semivelatile Organic Compounds

e Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, indeno(1,2,3-cd)pyrene — further evaluate concentrations of constituents
detected above Target Levels in the ballfield area

DAY/155441.A2.ER.03 — DCN-6-050500 A9



Table 1

Summary of Analytical Results in the Currently-Used Baseball Fields

The Hoover Company

Minimum Maximum

Detected Detected

Number of | Number of | Concentration Concentration

Constituent Samples Detects (mgalkg) {ma/kg)
Benzo{a)anthracene 12 3 1.8 3.8
Benzo(a)pyrene 12 3 1.6 3.3
Benzo(b)fluoranthéne 12 3 2.1 42
indeno(1,2,3-cd)pyrene 12 3 1 2.2
Lead 12 12 14.9 452
Trichloroethene 12 5 0.0068 6.6
MNote:

Maximum detected concentrations were all found in the same sampie (soll boring SB-205}
Maximum detected concentrations were used as the exposure point concentrations in this preliminary

risk evaluation.

A upper confidence fimit (UCL) on the average was calculated for lead. The UCL =218 ma’kg.

DAY/ 55441.A2 ER.03 - DCN-6-050500
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Tabie 2

Comparison of Analytical Resutts in Currently Used Bassball Fields to Facility-Specific Target Levels

The Hoover Company
Facility-Specific Target
Sample 1D Level
HYRSB112-12998N0002 HVRSHB113-0100SN0002 HVYRSB114-1299SN0002 Value Basis
Parameter Units | Lab Resuits’ Qul-azlii?i or | Lab Resuits’ QuLaali?i or | 120 Results' Qu:alil:i er
Benzo(A)Anthracene mo/kg 0.39|V 0.4|Y 0.39]U 0.9]RBSL
Benzo(A)Pyrene mg/kg 0.39|U 0.4|U 0.39|U 0.33jPQL
Benzo(B)Flugranthene mg/kg 0.39|U 0.4]U 0.38(U 0.9|RBSL
Benzo(K)Fluoranthene mg/kg 0.39{U 0.4{U 0.39|U 9|RBSL
Chrysene mg/kg 0.39|1U 0.4{U 0.39{U 88{RBSL
Indeno(1,2,3-CD)Pyrene ma/kg 0.39juU 0.4jU 0.39]U 0.2{RBSL
Lead mg/kg 19.1|= 50.1|= 153)= 400{RBSL
Trichloroethene ma/kg 0.84|= 0.015(= 0.00461U 5]RBSL
Facility-Specific Target
~ Sample ID . Level
HVRSB115-11995N0002 HYRSB116-12985N0002 HVRSB117-1299SN0002 Value Basis
lL.ab l.ab Lab
Parameter Units | Lab Results' Quaiifier | 30 Results’ | o “iger | LD Results' | o ajifier
Benzo{A)Anthracene mg/kg 0.38|U 0.38]U 0.38[U 0.9|RBSL
Benzo{A}Pyrene mgfkg 0.38{U 0.38{U 0.38}U 0.33]PQL
Benzo{B)Fluoranthene mg/lkg 0.38|U 0.38|U 0.38}U 0.9{RBSL
Benzo{K)Fluoranthene ma’kg 0.38]U0 0.38[U 0.38|U 9|RBSL
Chrysene mg/ky 0:38{U 0.38{U 0.38{U 88| RBSL
indeno{1,2,3-CD)Pyrens mg/kg 0.38|U 0.38|U 0.38jU 0.9}RBSL
Lead mg/kg 17.7|= 14.9|= 24.1|= 400;RBSL
Trichlorosthene mg/kyg 0.0047|U 0.0044|U 0.0047|U 5|RBSL

DAY/155441.A2. ER.03 - DCN-8-050500
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Table 2

Comparison of Analytical Results in Currently Used Baseball Fields to Facility-Specific Target Levels

The Hoover Company
Facility-Specific Target
Sample 1D Level
HVRSB118-0100SN0002 HVRSB203-1299SN0002 HVYRSB204-1299SN0002 Value Basis
Parameter Units | Lab Resuits' Qu:alil:i or | LA Results’ Qul;Ti?i or | L0 Resuits’ Qul;a"tf:i or

Benzo(A)Anthracene mo/kg 0.39|]U 1.8]= 2.5|= 0.9]RBSL
Benzo{A)Pyrene ma/kg 0.39|U 1.6|= 2.1|= 0.33]PQL

Benzo(B)Fluoranthene mg/kg 0.39|U 21|= 3|= 0.9|RBSL
Benzo(K)Fluoranthene makg 0.391U 0.791= 1.1]= 9|RBSL
Chrysene mgrkg 0.39{U 1.7]= 2.6]= 88]RBSL
Indeno(1,2,3-CD}Pyrene mag/ky 0.39jU 1| 1.5|= 0.9|RBSL
Lead ma/kg 66.6|= 59.6|= 95.5|= 400|RBSL
Trichloroethene ma/kg 0.0051{U 5.1|= 0.006¢|= 5|RBSL

Facility-Specific Target
Sample 1D Level
HVRSB205-12995N0002 HVRSB206-12995N0002 HVRSB207-1299SN0002 Value Basis
Parameter Units | Lab Results' Qu'j::ier Lab Results’ QU‘;T; or | L3P Results’ Qu"j;’i or

Benzo(A}Anthracene ma/kg 3.8]= 0.37|U 0.38|U 0.8|RBSL
Benzo{A)Pyrene mglikg 3.3|= 0.37{U 0.38{U 0.33|PQL

Benzo{B)Fluoranthene mgkg 424 0.37{U 0.38{U 0.9{BBS3L
Benzo(K)Fluoranthene mgikg 1.91= 0.37{U 0.38}U 9|RBSL
Chrysene mglkg 3.7]= 0.37|U 0.38|U 881RBSL
Indeno{1,2,3-CD)Pyrene ma’kg 2.2|= 0.37({U 0.38|U 0.9|RBSL
Lead ma/kg 462{= 94.3|= 28.2|= 400|RBSL
Trichloroetheng mg/kg 6.6{= 0.00441U 0.0048|U 5|RBSL
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Table 2

Comparison of Analytical Results in Currently Used Baseball Fields fo Facility-Specific Targe

The Hoover Company

Comparison of Analytical R

t Levals

asults for Cadmiumn in Former Ballfield Area to Facility-Specific Target Levels

Facility-Specific

Sample ID Target Level
HVRSB208-12935N0002 HVYRSB209-12995N0002 HVYRSB210-1299SN0002 HVRSB211-1299SN0002 Value Basis
Parameter Units Lab Resuit | Qualifier L.ab Result Qualifier Lab Result Qualifier | Lab Result | Qualifier
Cadmium mg/kg 0.609 U 0.605 U 0.614 U 0.806 U 78|RBSL
k)
Facility-Specific
Sample 1D Target Level
HYRSB212-12995N0002 HVRSB213-1299SN0002 HVRSB214-1299SN0002 HVRSB215-12995N0002 Value Basis
Parameter Units Lab Result | Qualifier L.ab Result Qualifier Lab Result Qualifier | Lab Result | Qualifier
Cadmium mgikg 0.604 4 0.614 U 0.596 U 0.621 U 78{RBSL
Facility-Specific
Sample ID Target Level
HVRSB216-1299SN0002 HVRSB217-1299SN0002 HVRSB218-12995N0002 Value Basis
Parameter Units Lab Result | Qualifier L.ab Result Guatifier Lab Result Qualifier
Cadmium mglkg 148 = 0.607 - U 0.654 U 78| RBSL
Notes:

U - Not detected. Value presented is the sample quantitation fimit.

= - Detected concentration

' |ab results qualified with a "U" are reported at the sample quantitation limit (SQL). The SQL for soii sam
practical quantitation limit (PQL} adjusted for soil moist
elected to set their soif FOLs at 330 ug/kg, (consistent w!
priot to adjustment of individual s
of the preliminary risk evaluation, concentrations at the SQL do not represent

Unacceptable health risks could potentially be associated with concentrations above 10 mg/kg.

Source of Facility-Specific Target Levels:

RBSL. - Risk-based screening level, presented in USEPA, 1998 Appendix D.

PQL - Practical Quantitation Limit (PQL. is higher than the RBSL for benzo{a)pyrene).

DAY/155441.A2,ER.03 - DCN-6-050500

ples is the analytical
ure and sample dilution. The laboratory participating on this project has
ith guidance developed under the USEPA Contract Laboratory Program).

ample results for soit moisture and dilution. Based on the results
an unacceptable health risk.
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Table 3

Summary of Exposure Assumptions
The Heover Company

Description Scenario Notes
Bailplayer Child Adult
Speciator+Ballp] Spectator
tayer
Exposure frequency {days/year) i75 175 175 275 daysfyr. with mean temp. >32°F, minus 100 days from Mar. - Nov.
with >0.01 in, rainfall based on data from the National Weather Service
Exposure duration - adult (Saysfyear) NA 6 12 Values are based on the assumption that a baliplayer plays a! the field
from the age of & to 12 years (exposure duration = 6 years), and as a
young child is a spectator from the age of 1 to 6 years (exposure
duration = & years). One scenario was evaluated for a child assumed
to be at the baseball field for 12 years, & years as a spectator and 6
years as a ballplayer. A parent is assumed io be at the bali field fora
period of 12 years.
Exposure duration - child (days/year) 6 6 NA See the previous note
Soil ingestion rate - adult (mg/day) NA NA 100 USEPA, 1981
Soif ingestion rate - child (rng/day) 100 200 {ages 1 NA 1 Adult soil ingestion rate is assumed to be applicable for older children
through 6) {ages 6 to 12). Chiki (age 1 to 6) soil ingestion rate was obtained from
USEPA, 1991.
100 ages (6
through 12)
Exposed skin surface area - adukt NA NA 5700 USEPA, 1999a; USEPA, 1990b
{cm/day)
Exposed skin surface area - child 4500 2800 (ages 1 NA For children ages 6 through 12 (the ballplayer scenaric), skin surface
(cmzjday) through 6} area is assumed to be 10,000 cm2; mean % total surface area for
hands + arms + legs = 44.91%) (USEPA, 1897, Tbis. 6-6 - 6-8). Child
4500 (ages & default skin surface area {(ages 1 through 6) is obtained from USEFA,
through 12) 1999a, 1999b.
Inhalation rate - adult (m%day) NA NA 48 (assurnes 3 hrs duration each day @ 1.6 m3/hr. [moderate activity])
(USEPA, 1997 - Thi. 5-23)
inhatation rate - child (m°/day) 38 38 NA {assumas 3 hrs duration each day @ 1.2 m3/hr. [moderate activity])
(USEPA, 1887 - Thi. 5-23)
Body weight - aduit (ka) NA NA 70
Body weight - child (kg} 38 15 (ages 1 NA Child (1 10 6 years) body weight is the default value (USEPA, 1991).
through 6) Body weight for child ages 6 through 12 is obtained from USEPA, 1997,
Table 7-2.
38 (ages B
through 12)
Soil 10 skin adherence factor (mg/crm ®) 02 0.2 007 |USEPA, 1989a; USEPA, 1995
Averaging time - carcincgenic substances 70 70 70 USEPA, 1988
(years)
Averaging time - noncarcinogenic [} 12 12 Set equal to exposure duratien according to USEPA, 1988
substances (yearss)

NA - Exposure assumption is not applicable to this scenar

DAY/155441 A2.ER.03 - DCN-6-050500
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Table 4
Risk Evaluation Summary
The Hoover Company

Exposure Scenario

Estimated Excess Lifetime
Cancer Risk'

Ballplayer Scenario 8 in 1,000,000
Child Spectator plus Ballplayer 3in 100,000
Scenario
Adult Spectator Scenario & in 1,000,000
Chemical Estimated Excess Lifetime Cancer Risks, by Chemical and Exposuyre Pathway
Ballplayer Scenario Child Spectator plus Ballplayer Scenario Aduit Spectator Scenario
Dermaf Soil Dermal Soil Dermal
Soil Ingestion Contael Inhalation | Total Risk | Ingestion Contact Inhalation | Total Risk | ingestion Contact Inhalation | Total Risk
Benzo(a)anthracene 3E-07 4E-07 7E-07 2E-08 9E-07 3E-06 3E-07 2E-07 5E-07
Benzo(a)pyrene 3E-06 3E-06 BE-0B 1E-05 BE-08 2E-05 3E-08 1E-06 AE-08
Benzo(b)fluoranthene 3E-07 AE-07 7E-07 2E-06 1E-06 3E-06 4E-07 2E-07 5E-07
Indeno(1,2,3-cd)pyrene 2E-07 2E-07 4E-07 1E-06 5E-07 2E-06 2E-07 1E-07 3E-C7
Trichioroethylene® 8E-09 TE-09 2E-07 2E-07 SE-08 2E-08 7E-07 B8E-07 9E-C2 3E-09 AE-Q7 4E-07
Total Estimated Risk 8E-06 : 3E-05 GE-06
Notes: '
TEPA's risk reduction goal is to reduce the threat from carcinogenic contaminants such that the excess lifetime cancer risk falls within a range from 1E-08 to 1E-04 (USEPA, 1996).
“The concentration of TCE in air associated with emissions from soll was estimated using the defauit volatilization factor of 2,600 m kg (USEPA, 1999b). -
Note on exponential notation; BE-CE is the same as 8 in 1,000,000.
AT
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Table 5

Comparison of Site-Related PAH Concentrations with Urban Background Concentrations

The Hoover Company
Cancentrations Detected
PAH Background Conceniratiens in Urban Soils in Basebali Fields
ATSDR, 1995 Bradley et al., 1994
Minimum Maximum | Minimum Maximum | Minimum Maximum

value value vaiue vaiue value value
Benzo{a)anthracene 0.169 59 0.048 15 1.8 38
Benzo(a)pyrene 0.185 0.22 0.04 13 1.6 3.3
Benzo(b)fluoranthene 15 62 0.049 12 2.1 4.2
Indeno{1,2,3-cd)pyrene 8 61 0.093 B 1 2.2
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TECHNICAL MEMORANDUM CH2RIMILL

The Hoover Company Dogwood Baseball Fields
Additional Investigation

To: Monica Satrape/The Hoover Company
FROM: CH2M HILL

DATE: February 21, 2000

Purpose

This memorandum provides a record of the additional field investigation conducted at The
Hoover Company Dogwood Baseball Fields (February 2000). The Dogwood Baseball Fields
investigation was performed to provide additional data needed to further characterize the
ball fields playing area. The additional investigation started on February 11, 2000 and was
completed by February 16, 2000.

Drilling and Sampling Locations

The actual drilling and sampling locations were consistent with the locations planned
(Proposed Approach to Public Access Areas Investigation, CH2M Hill 2000a) and are
documented in “Addendum to the Preliminary Risk Evaluation- Recreational Areas at
Hoover Plant 1, North Canton, OH” (CH2M HILL 2000b). The depth and location of soil
samples taken is illusirated in Table 1.

Drilling and Sampling Techniques

Two 4 Y%-inch inside diameter (1.D.) Hollow Stem Auger (HSA) rigs were utilized to drill at
the identified sampling locations.

Soll Sampling

Soil samples were collected using two different techniques. Surface soil samples were
collected from depths of 0 to 6 inches and 0 to 2 feet at each identified location. A 2-inch
stainless steel split spoon was manually driven to the required sampling depth and a soil
sample was collected. The alternative method of manually driving the split spoons was
used due to wet field conditions that would render using a drill rig less effective.

A HSA rig was used to drill to the deeper soil and ground-water sampling intervals. A 3-
inch stainless steel split spoon was used to sample the soil. Methods utilized for soil
sampling are referenced in the RCRA Facility Investigation, Perimeter Investigation Samplmg
and Analysis Plan (CH2M HILL 2000c, Revised February 2000).
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THE HOOVER COMPANY DOGWOQD BASEBALL FIELDS ADDITIONAL INVESTIGATION

Table 1 Soil Samples Identification and Depth

SOIL SAMPLES
BORE
HOLE 0-6 inch 0-2 feet 4-6 feet 8-10 feet § 12-14 feet 16-18 feet SOIL SOIL SOIL
NAME | SOIL SOIL SOIL SOIL SOIL SOIL EQUIP. | o | MS/MSD.
SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE | BLANK

219 X# X X X

220 X X X X

221 X X

222 X X X X X X

223 X X X X X X

224 X X

225 X X X

226 X X X X

227 X X X X

228 X X

729 X X X

230 X X

231 X X X

232 Xo '

X* - Two sets of samples taken at this location. An additional sample was taken as a result of preliminary data evaluation
needs assessment based on preliminary resulis.

X**- Soil sample taken for cadmium ONLY.

Soil Logging _
The soil logging activities for the identified drilling locations in the field are as follows:
Locations Soil Logging Depth
226 Soil was legged from surface to bedrock

220,222, 223,228 Soil was logged from surface to water table interface

219, 221, 224, 225, 227,

Soil was logged from surface to depih of 2 feet
229, 230, 231, and 232

Water Sampling

Water samples were collected at the water table interface and at bedrock. A temporary well
(1-inch diameter PVC screen and risers) was placed in the bore hole and the sample was
collected from the well using a peristaltic pump. Methods utilized are referenced in the

RCRA Facility Investigation, Perimeter Investigation Sampling and Analysis Plan (CH2M HILL
2000c¢, Revised February 2000).

The location of groundwater samples taken is illustrated in Table 2.
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THE HOOVER COMPANY DOGWCOD BASEBALL FIELDS ADDITIONAL INVESTIGATION

Table 2 Groundwater Samples Identification

GROUNDWATER SAMPLES
BORE GROUND- EQUIP
HOLE# | WATER | BEDROCK | DUPLICATE | .= o | MS/MSD | TRIP
TABLE SAMPLE SAMPLY SAMPLE SAMPLE | BLANK
SAMFPLE
220 X X X
222 INSUFFICIENT WATER, NO GROUNDWATER SAMPLES TAKEN”™
223 X X X X
226 INSUFFICIENT WATER, NO GROUNDWATER SAMPLES TAKEN*
228 X X

X

X

*Per Standard Operating Procedure 5.5 - Installation of Temporary Well Foints for Groundwater Sampling

Analytical Suites

Soil and ground-water samples collected from the Dogwood Baseball Fields were analyzed
for Lead (Dissolved and Total), PAHSs, and VOCs. Refer to the Proposed Approach to Public
Access Areas Investigation (CH2M HILL 2000a).

References

CH2M HILL. Proposed Approach to Public Access Areas Investigation. 2000a.

CH2M HILL. Addendum to the Preliminary Risk Evaluation — Recreational Areas at
Hoover Plant 1, North Canton, OH. 2000b.

CH2M HILL. RCRA Facility Investigation, Perimeter Investigation Sampling and Analysis Plan.
1999b. Revised February 2000. 2000c.
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TECHNICAL MEMORANDUM ‘ CHZRHILL

Dogwood Baseball Fields Subsurface Investigation

T0: - Monica Satrape/ The Hoover Company

FROM: CH2M HILL/DAY Office

COPIES: Kathy Arnett/CH2M HILL
Lauri Gorton/CH2M HILL

DATE: May 5, 2000

Summary

The Perimeter Investigation collected physical and chemical data along the perimeter of the
Hoover facility and onsite recreational areas (RCRA Facility Investigation Perimeter
Investigation Report, CH2M HILL, 2000a) from November 1999 through February 2000.
Preliminary evaluations of Perimeter Investigation analytical results for shallow soil data (0-
2 feet below ground surface) indicated that a small number of chemicals had been detected
at concentrations which exceeded Target Levels. These analytical results were used to
complete a preliminary risk evaluation for the onsite recreational areas in the northern
portion of the Hoover facility. Conclusions from this preliminary risk evaluation are found

in “Preliminary Risk Evaluation - Recreational Areas at Hoover Plant 1, North Canton, OH”
(CH2M HILL, 2000b).

In order to confirm the results of the preliminary risk evaluation, a supplementary
investigation in the Dogwood Baseball Fields was completed in February 2000. The
Dogwood Baseball Fields Investigation was performed to delineate the nature and extent of
chemicals that were detected in surface soil at concentrations above Target Levels during
the Perimeter Investigation. Surficial soil data (0-0.5 and 0-2 feet) collected during the
Dogwood Baseball Fields Investigation were used to refine the preliminary risk evaluation
at the Dogwood Baseball Fields. The conclusions of the Dogwood Baseball Fields risk
evaluation were summarized in the “Addendum to the Preliminary Risk Evaluation -
Recreational Areas at Hoover Plant 1, North Canton, OH” (CH2M HILL, 2000c).

This memorandum summarizes the subsurface soil (with a depth of greater than 2 feet
below ground surface) and groundwater sampling results from the Dogwood Baseball
Fields Investigation. Surficial soil data were evaluated in the Dogwood Baseball Fields
preliminary risk assessment and, therefore, these shallow soil data are not re-assessed in this
technical memorandum. The Dogwood Baseball Fields analyte list corresponds to chemicals
detected above Target Levels in the onsite recreational areas during the Perimeter
Investigation. The chemicals included in the analytical suite are a subset of the chlorinated
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polycyclic
aromatic hydrocarbons (PAHSs, which are also SVOCs), and lead. Analytical results from the
Dogwood Baseball Fields subsurface samples were evaluated by comparing them to the
conservative Target Levels established as pari of the Perimeter Investigation (which were
based on a residential exposure scenario). The summary of these results indicate that:

e Chlorinated VOCs did not exceed Target Levels in collected soil samples.
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PERIMETER INVESTIGATION—SUBSURFACE EVALUATION AT RECREATIONA AREAS

e Only one chlorinated VOC, vinyl chioride, was detect above Target Levels in
groundwater in three of five groundwater samples.

o The following PAHSs exceeded soil Target Levels in the 12 soil samples:

benzo(a)anthracene (1 sample), benzo(a)pyrene (2 sample), benzo(b)fluoranthene
(1 sample), and indeno(1,2,3-cd)pyrene (1 sample).

e No groundwater PAHs were detected.
e No other semivolatiles exceeded Target Levels in soil or groundwater.
o Lead exceeded Target Levels in 1 of the 12 subsuiface soil samples.

¢ Lead was not detected above target level in the filtered groundwater samples.

Infroduction

As part of the Perimeter Investigation, surface and subsurface soil and groundwater
samples were collected from November 1999 through February 2000 along the Hoover Plant
1 property boundary, and surface soil samples were collected in areas accessible to the
public for recreational use. The “Preliminary Risk Evaluation - Recreational Areas at
Hoover Plant 1, North Canton, OH” (CH2M HILL, 2000b) reviewed analytical results from
Perimeter Investigation in the onsite recreational areas. This review concluded that:

e Surface soil constituents had been detected at levels exceeding site-specific Target Levels
at three locations in the area of the Dogwood Baseball Fields. Chemicals that exceeded
Target Levels at one or more surface soil samples were: trichloroethylene (TCE),
polycyclic aromatic hydrocarbons (PAHs), and lead.

o The vertical extent of was not determined since sampling locations in the center of the
Dogwood Baseball Fields where soil Target Levels were exceeded extended to a
maximum depth of 2 feet below ground surface.

e Chemical concentrations detected in surface soil fall within the range of risks specified in
USEPA's risk reduction goal of corrective action (USEPA, 1996).

The “Preliminary Risk Evaluation - Recreational Areas at Hoover Plant 1, North Canton,
OH” (CH2M HILL, 2000b) report recommended further investigation in the Dogwood
Baseball Fields to provide additional information on the nature, extent, and potential source
of chemicals that exceeded Target Levels. The sampling schedule and objectives for the
Dogwood Baseball Fields Investigation were:

¢ Additional surface soil samples (0-0.5 foot and 0-2 feet) to assess exposure pathways and
risk potential.

e Additional deeper soil samples from 2 feet below ground surface (bgs) to the top of
groundwater to understand the vertical extent of constituents.

e Groundwater samples to determine if chemicals that exceed Target Levels are present in
groundwater and, if present, whether chemicals (in particular TCE) act as a source to
surface soils due to migration by volatilization to soil from groundwater.

e . Groundwater sam?les at the top of bedrock to determine if there is a deep chemical
source or migration pathway.
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PERIMETER INVESTIGATION—SUBSURFAGE EVALUATION AT RECREATIONA AREAS

The additional sampling in the Dogwood Baseball Fields was completed in February 2000.
Perimeter Investigation and the Dogwood Baseball Fields Investigation surface soil data
were assessed in the “Addendum to the Preliminary Risk Evaluation - Recreational Areas at
Hoover Plant 1, North Canton, OH” (CH2M HILL, 2000¢), and are not repeated here.

Subsurface data from the Dogwood Baseball Fields Investigation are reviewed in this
memorandum. ‘

An analytical suite specific to the Dogwood Baseball Fields Investigation was derived from
those chemicals detected in the onsite recreational areas at concentrations that exceeded
Target Levels during the Perimeter Investigation. These constituents are volatiles,
semivolatiles (including PAHs), and lead. Volatiles in the chemical list were trichloroethene
(TCE) and its degradation products, which are 1,1,1-trichloroethane, tetrachloroethylene
(PCE), 1,1-dichloroethane, 1,1-dichloroethylene, cis- and trans-1,2-dichloroethylene and
vinyl chioride. Soil and groundwater samples also were analyzed for lead, the semivolatiles
bis(2-ethylhexyljphthalate, and the PAHs (which are SVOCs) benzo{a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and indeno(1,2,3-
CD)pyrene. PAHs and lead were detected above target level in surface soil in the Dogwood
Baseball Fields during the Perimeter Investigation.

The data for this additional evaluation of subsurface soil and groundwater data from the
Dogwood Baseball Fields Investigation are presented in the following sections:

e Sampling and Analytical Approach describes the sample locations, sample depths and
constituents analyzed in each sample.

e Physical Conditions describes the characteristics of subsurface soils and groundwater
observed during this evaluation.

e Analytical Results presents the results from analyses of soil and groundwater samples
collected during this evaluation. '

e Conclusions combines the observations of physical conditions with the analytical results
to develop conclusions regarding the occurrence of constituents in the subsurface and
their potential for further migration.

Sampling and Analytical Approach

The approach to the Dogwood Baseball Fields Investigation is detailed in Proposed Approach
to Public Access Areas Investigation (CH2M HILL, 2000d) and is summarized below:

¢ Shallow soil samples (0-0.5 foot and 0-2 feet below ground surface) were taken from13
locations. These data were used to assess exposure pathway and risk potential (note -
this evaluation was completed in “ Addendum. fo the Preliminary Risk Evaluation -
Recreational Areas at Hoover Plant 1, North Canton, OH” (CF2M HILL, 2000c)).

¢ Subsurface soil (greater than 2 feet below ground surface) and groundwater samples
were collected at the water table and bedrock at five locations. These data were used to
determine if chemicals are acting as a potential source for volatilization to the surface
and if there is a deep chemical source or pathway.

The 5 locations of subsurface soil and groundwater samples are illustrated in Figure 1.
Target analyte sample types and intervals sampled during the Dogwood Baseball Fields

Investigation are listed in Table 1. Sampling, analytical methods, and field procedures were
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PERIMETER INVESTIGATION—SUBSURFACE EVALUATION AT RECREATIONA AREAS

performed in accordance with the RCRA Facility Investigation, Perimeter Investigation
Sampling and Analysis Plan (CH2M HILL, 1999). Subsurface soil was sampled at SB-220, SB-
222, 5B-223, 5B-226, and SB-228. Subsurface groundwater sampling was planned for five
locations but completed at only three because the soils at two locations (SB-222 and 5B-226)

soils did not yield enough water for a groundwater sample. The target analyte list is listed
in the footnote in Table 1.

Physical Conditions

Topography and Ground Cover

The Dogwood Baseball Fields are relatively flat with ground elevations ranging from 1,152
to 1,154 feet above the National Geodetic Vertical Datum of 1988. There are four baseball
diamonds at the corners of the Dogwood Baseball Fields. Ground cover on each diamond is
fine-grained infield material, and the area in between each baseball diamond is turf.

Soils

A geological cross section was created from north to south in the Dogwood Baseball Fields
(Figure 1). The lithology in this cross section (Figure 2) is divided into three groups. To
maintain consistency, these lithologic groupings are the same as those used in the RCRA
Facility Investigation Perimeter Investigation Report (CH2M HILL, 2000a).

o Coarse-Grained Deposits (sand, gravel, and sand and gravel). This grouping is called
“coarse” in this memorandum.

e Coarse-Grained Deposits with Fines (sand with silt/clay, gravel with silt/clay, and
sand/ gravel with silt/clay). This grouping is called “mixed” in this memorandum.

e Fine-Grained Deposits (silt/clay, and silt/ clay with sand/gravel). This grouping is
called “fine” in this memorandum.

This cross section shows that the predominant soil in the Dogwood Baseball Fields area is
fine, with lenses of coarse and mixed material. The lenses are typically less than 5 feet thick
and extend less than 200 feet in lateral extent. In general there is more coarse-grained
material to the south than in the north. There is some uncertainty in the subsurface extent of
the lenses because sampling protocol stated that soil logging would stop after the water
table was encountered. Thus, SB-220 and SB-228 were not completed below the water table.

Fill was identified in all five subsurface borings. Fill is defined as non-native materials such
as construction rubble (brick, concrete, metal) , road fill (gravel and asphalt) and industrial
fill (“blue material” [likely plastic pieces] identified from visual observations of the samples
in the boring logs, glass, metal, ash, fibers). Fill thickness ranged from 4 to 8 feet below
ground, and fill materials generally were mixed with sand, gravel, silt, and clay. Fill
material and extent are summarized below:

o Fill in SB-220 extended to 8 feet below ground and consisted of road and industrial fill.

e Fill in SB-222 extended to 4 feet below ground and consisted of construction, road, and
industrial fill.

e Fill in SB-223 extended to 4 feet below ground and consisted of construction and
industrial fill.
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PERIMETER INVESTIGATION—SURBSURFACE EVALUATION AT RECREATIONA AREAS

e Fill in SB-226 extended to 4 feet below ground and consisted of construction and
industrial £ill.

o Fill in SB-228 extended to 4 feet below ground and consisted of indusfrial, construction,
and road fill.

Based on the depth to groundwater of 9.5 feet measured in the nearest monitoring well
(MW.-155) and the shallowest water level identified in the borings (SB-228, at 6 to 8 feet), the
fill was not found to be generally in contact with the groundwater.

Bedrock

Bedrock was encountered from 12 to 25 feet below ground surface in the Dogwood Baseball
Fields Investigation borings. The bedrock was identified at each location but typically was
not penetrated more than 1 foot. Shale was identified at one location (5B-220) and sandstone
was identified at the other borings. Bedrock surface elevations from the Dogwood Baseball
Fields Investigation show that the bedrock surface drops toward the northeast and
southwest of the Dogwood Baseball Fields area. This finding corroborates the findings of
the RCRA Facility Investigation Perimeter Investigation Report (CH2M HILL, 2000a), which
identified a bedrock high that extends diagonally through the Dogwood Baseball Fields
from the southeast toward the northwest. This bedrock surface from the bedrock high
slopes downward toward the northeast and southwest.

Groundwater

Groundwater depths in the Dogwood Baseball Fields Investigation soil borings were
estimated to the nearest foot based on soil saturation and the apparent water table observed
at the boreholes. These depths to saturated soil were variable and ranged from 6 to 14 feet
below ground surface. Attwo locations (5B-222 and SB-226) groundwater was not
encountered since the saturated interval was too tight to yield enough water to collect a
groundwater sample (Table 1). The groundwater depth at the nearby MW-15S, which was
installed during the Perimeter Investigation, was 9.5 feet below ground on January 27, 2000.
This depth to groundwater is consistent with the water levels identified in the three borings
where groundwater was identified during the Dogwood Baseball Fields Investigation.

Analytical Results

Analytical results for subsurface soil are presented in Table 2 and for groundwater in

Table 3. Frequency summaries are presented in Tables 4 and 5. Soil and groundwater
samples were analyzed a suite of chemicals specific to the Dogwood Baseball Fields
Investigation. This analytical suite was determined from chemicals that exceeded the Target

Levels during the Perimeter Investigation, and chemicals that might be volatile breakdown
products of TCE, which exceeded Target Levels:

e Volatiles - trichloroethene (TCE), and its chemical breakdown products 1,1,1-
trichloroethane, tetrachloroethylene (PCE), 1,1-dichloroethane, 1,1-dichloroethylene, cis-
and trans-1,2-dichloroethylene and vinyl chloride.

e Semivolatiles - bis(2-ethylhexyl)phthalate, and PAHs (benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and
indeno(1,2,3-CD)pyrene).
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PERIMETER INVESTIGATICN—SUBSURFACE EVALUATION AT RECREATIONA AREAS

e Metals - lead.

The foliowing sections summarize pertinent resulis. Figure 3 shows chemicals that exceed
Target Levels.

Surface Soil

Surface soil (0-0.5 foot and 0-2 feet below ground surface) data and interpretation are
summarized in the ” Addendum to the Preliminary Risk Evaluation - Recreational Areas at
Hoover Plant 1, North Canton, OH” (CH2M HILL, 2000c).

Subsurface Soil

“Subsurface soil” means all soil more than 2 feet below ground. Twelve subsurface soil
samples were taken at five locations as part of this Dogwood Baseball Fields Investigation

(Figure 3). Of 192 subsurface soil analyses, 6 concentrations (or 3 percent) exceeded Target
Levels.

No Chlorinated VOCs exceeded Target Levels in soil at the five subsurface soil locations.
PAHs exceeded Target Levels in soil at two of the five locations. Lead exceeded target level in

soil at one location (Figure 3). Specifically, the following chemicals exceeded Target Levels in
soil:

o PAH, Benzo(a)anthracene (SB-226, 4-6 feet bgs).

e PAH, Benzo(a)pyrene (SB-220, 4-6 feet bgs, and 5B-226, 4-6 feet bgs).
o PAH, Benzo(b)fluoranthene (SB-226, 4-6 feet bgs). |
e PAH, Indeno(1,2,3-c,d)pyrene (SB-226, 4-6 fect bgs).

o Lead (5B-220, 4-6 feet bgs).

PAH exceedances of Target Levels appear to correlate with encountered fill intervals in the
4 to 6 feet below ground surface range. Given that PAHs are associated with asphalt, the
construction fill material may be a source for these PAHs. The exposure pathway associated
with these subsurface soils ( at a depth of 4 to 6 feet below ground surface) is a that of a
construction worker that would be working within a subsurface trench or excavation.

The lead soil concentration at one ($B-220) of the 12 locations was higher than the target
level. Again, because this concentration was detected at a depth of 4 to 6 feet, the exposure
pathway associated with to soil at a depth of 4 to 6 feet bgs is for a construction worker.

VOCs and the SVOC (bis(2-ethylhexyljphthalate) did not exceed Target Levels in any soil
samples.

Table 2 summarizes the analytical results for the soil samples. The number of detections and
detections that exceeded Target Levels for each compound are listed in Table 4.

Groundwater

Groundwater samples were taken at the water table and at the bedrock interface (see
Sampling and Analytical Approach). Five samples were taken from 3 of the 5 locations as
part of the Dogwood Bascball Fields Investigation (Table 1). Table 3 summarizes the
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PERIMETER INVESTIGATION—SUBSURFACE EVALUATION AT RECREATIONA AREAS

analytical results for the groundwater samples. The number of detections that exceeded
Target Levels for each compound are listed in Table 5.

Of the 80 groundwater analyses, 3 concentrations (4 percent) exceeded Target Levels (Table 5).
All 3 of these target level exceedances were for vinyl chioride, and an exceedance occurred at
each of the 3 locations sampled (Figure 3). Vinyl chloride exceeded Target Levels at the water
table in one (SB-223, 14-16 feet bgs) of the three water table samples, and in both (SB-220 24-26
feet bgs and SB-228 14-16 feet bgs) of bedrock groundwater samples. Dissolved lead and semi
volatile concentrations were below Target Levels (Table 3 and Table 5). For this analysis,
results from total (unfiltered) lead in groundwater are not assessed because of possible high
results due to acid preservation of turbid samples. High dissolved metals can result when
unfiltered groundwater samples are acidified. Adding acid dissolves metals in suspended

solids, which increases the apparent dissolved metals concentration when the groundwater
sample is analyzed.

Conclusions )
The Dogwood Baseball Fields Investigation satisfied its sampling objectives:

e Assess exposure pathways and risk potential in surface soil - assessed in the
“ Addendum to the Preliminary Risk Evaluation — Recreational Areas at Hoover Plant 1,
North Canton, OH” (CH2M HILL, 2000c).

e Assess nature and extent of subsurface soil constituents that exceed Target Levels -
determined that some semivolatile PAHs exceed target criteria up to 6 feet below
ground surface, and that these PAHs are correlated with the occurrence of fill. There
was one exceedance of lead above Target Levels, and this is also associated with fill.
There were no volatile exceedances of Target Levels in subsurface soil.

e Determine nature and extent of groundwater constituents at the water table and at
bedrock, and determine if groundwater constituents are a potential source for soil
chemicals — vinyl chloride was detected above the target level in one of the three water
table ground water samples, and in both of the bedrock groundwater samples. Lead and
semivolatile chemicals did not exceed Target Levels in the Dogwood Baseball Fields
samples. Vinyl chloride was not detected in the subsurface soil above the groundwater.

Therefore, vinyl chioride in groundwater is not acting as a source for soil chemicals via
volatilization or another mechanism.

Dogwood Baseball Fields Investigation physical conditions agree with those from the RCRA
Facility Investigation Perimeter Investigation Report (CH2M HILL, 2000a):

e Unconsolidated geology is primarily fine with lenses of mixed and coarse materials. This
characterization is the same as those in the Perimeter Investigation Report.

e Fill depth extent in the center of the Dogwood Baseball Fields was not known after the
Perimeter Investigation, and was quantified in the Dogwood Baseball Fields

Investigation as being generally 4 feet bgs to up to 8 feet bgs in the eastern portion of the
Dogwood Baseball Fields area.

e Data from the Dogwood Baseball Fields Investigation indicate that the bedrock surface
slopes toward the northeast. This corroborates the conclusion in the Perimeter
Investigation Report that there is a bedrock high that runs through the Dogwood

" DAY/155441.A2 ER.03—DCN-E-050500
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PERIMETER INVESTIGATION—SUBSURFACE EVALUATION AT RECREATIONA AREAS

Baseball Fields from southeast to northwest, with the bedrock surface sloping down .
toward the northeast and southwest.

Groundwater levels in the Dogwood Baseball Fields Investigation were in general
agreement with those found during the Perimeter Investigation.

The Dogwood Baseball Fields Investigation augmented the understanding of the nature and
extent of chemicals in soil and groundwater:

~ Surface soil results are summarized in the “Addendum to the Preliminary Risk

Evaluation - Recreational Areas at Hoover Plant 1, North Canton, OH” (CH2M HILL,
2000c).

PAH semivolatiles exceeded Target Levels in 2 of the 12 subsurface soil samples. There
was 1 sample where lead exceeded Target Levels. PAH and lead exceedances are
correlated with fill, which extends generally to 4 feet bgs and up to 8 feet bgs. There
were no exceedance volatiles, including TCE, which was detected above the Target
Levels in surface soil during the Perimeter Investigation.

Vinyl chloride exceeded Target Levels in 3 of the 5 groundwater samples, including 1 of
the 3 water table groundwater samples and both of the bedrock groundwater samples.

Exposure Pathways

Subsurface soil exceedances of lead and PAHs occurred for sample intervals 4-6 feet bgs

at two locations. Due to this depth the most likely exposure is to a construction worker
who is excavating this soil.

Groundwater exceedances of vinyl chloride occurred in groundwater samples as
shallow as 6 feet bgs and as deep as 26 feet bgs. At this depth the most likely exposure is
to a construction worker who is excavating the soil at these depths.

Groundwater chemicals exceeding Target Levels (vinyl chloride) were not detected in
subsurface soil. This indicates that these chemnicals are not volatilizing and migrating
upward above the water table where they were detected above Target Levels. Therefore,
volatilization of groundwater chemicals is not a likely exposure pathway.
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TABLE1

Summary of Subsurface Soil and Groundwater Samples from the Dogwood Baseball Fields Investigation
The Hoover Gompany - Dogwood Baseball Fields Investigation

Borehole Depth intervals (feet below ground surface)
Borehole Soll Samples Groundwater Samples
Number 4-6 3-10 12-14 16-18 Water Table Bedrock
220 X X X {10-12} X (24-26)
222 X X X X NE
223 X X X X (14-16) | NA
228 X X NE
228 X X(6-8) | X(14-16)

X - indicates a sample was collected from this interval.
NE - groundwater not encounterad

NA - not applicable

Target Analytes

Volatiles: 1,1,1-Trichloroethane; Trichloroethene; Tetrachloroethene; Vinyl chloride, cis-1,2-
Dichloroethene; trans-1,2-Dichloroethene, 1,1-Dichlorosthene, 1,1-Dichloroethane

Semivolatiles: bis(2-ethylhexyljphthalate and PAHs [Benzo{a)anthracene, Benzo(a)pyrene,
Berizo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, Indeno(1,2,3-cd)pyrene]
Metals: iead
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TABLE 2
Soil Data from the Dogwood Baseball Fields Investigation (February 2000 Sampling Events}

The Hoover Company - Dogwood Baseball Fields Investigation

Sample Identifier )
HVRSB220-0200SH0406 HVRASB220-0200SN0810 HYRSR222-32005NCA05 HYRSB222-62005N0AH) HVRSB222-02005N1214 HVR5B222-02005H1618
Lab Lab Lab Lab Target Levels

Constituent units | Lab Result | Quatifier | Lab Result | Qualifier Lab Result] Quaflfier | Lab Result|Lab Qualifier| Lab Result| Qualifler |Lab Result| Lab Qualifier {ug/l)
1,1, 1-Trichlorosthane Lo'kg 6.2 U 5.3 U 4.8 U 5.1 U 4.4 4] 4.2 9] 1200000
1,1-Dighloroethane pa/kg 6.2 U 53 U 4.6 U 5.1 1] 4.4 #] 4,2 U
1,1-Dichlorcethens Lglka 6.2 u 5.3 U 4.9 U 5.1 1] 4.4 U 4.2 U 70
Benzo{A)Anthracene gk 300 = 24 = 58 = 6.3 U 5.6 U 5.6 U Q00
Benzo(A)Pyrene 1afkg 380 = 33 = 58 = 8.3 u 5.6 U 5.7 = 330
Benza({B)Fluaranthens pg'kg 340 = 30 = 52 = 6.3 U 5.6 U 77 = 900
Benzo{K)Flucranthene prafkg 150 = 14 = 27 = 6.3 U 5.5 u 5.6 U 9000
Big{2-Ethylhexyl) Phthalate Hgiky 2900 5 280 | 540 u 200 U 260 u 260 u 46000
Chrysens | piglkg 190 = 15 = 34 = 8.3 U 56 U 5.8 u 88000
cis-1,2-Dichlorgethens pofkg 3.1 ] 27 U 23 U 2.5 U 2.2 U 2.1 u 42000
Indenof1,2,3-C,D)Pyrene uakg 220 = 19 = a1 = 6.3 U 5.6 & 5.8 U 9c0
Lead pofkg 1190000 = 10100 = 16000 = 14200 = 4320 = 13100 Jad 400000
Tetrachloroethene Lg/kg 8.2 8] 5.3 9 4.6 U 5.1 U 4.4 U 42 U 11000
trans-1,2-Dichioroethense ralkg 3.1 U 2.7 1] 2.3 U 25 U 2.2 U 21 U 1600000
Trichloroethens ] Lgfkg 7.5 = 543 i 4.6 U 5.1 U 4.4 U 4.2 [¥] 50c0
Vinyl Chloride pofkg 12 U 11 u 9.1 U 10 U 8.9 U 8.4 U 3¢

: Sample ldentifier
HVRSB223-02005N0406 HVRSB223-02005N0810 HVRSB223-02008N1214 HVASB226-02005N0406 HVRSB226-02005N0810 HYRSB223-0200SND406
Lab Lab Lah Lab Target Levels

Constituent Units | Lab Result | Qualifler | Lab Result | Qualifier | Lab Result Qualifier | Lab Result|Lzb Qualifier| Lab Result] Qualifier |Lab Result Labk Qualifier (pgil)
1,1,1-Trichloroethane ugikel 4.2 U 5.8 &} 4.8 U 4.8 U 4.8 U 4.9 U 1200000
1,1-Dichloraethane ualkg 4.2 U 5.8 U 4.8 U 4.8 U 4.8 U 4.9 U
1,1-Dichlorosthene Lafkg 42 u 5.8 U 48 4] 4.8 9 4.8 U 4.9 u 70
Benzo(A}Anthracene Lg/kg 7.8 = 68 = & ] 4300 = 5.8 U 6.2 U 960
Benzo{A)Pyrene walkg 8.8 = 80 = 4] U 3900 = 5.8 U 6.2 U 330
Benzo{B)Fluoranthene g/kg 9.3 = 100 = B U 4100 = 5.8 U 8.2 U 900
Benzo{K)Fluoranthene 0/kg 5.8 U 41 = 3] U 1300 = 5.8 U 6.2 u a000
Bis(2-Ethylhexyl) Phihalate  uafkg 270 u 600 U 270 U 25000 U 270 U 290 7] 46000
Chrygens wo'kg 5.8 1] 96 = 6 u 2200 = . 58 U 6.2 U 88000
cig-1,2-Dichloroethene Lokg 2.1 U 2.9 U 2.4 U 11 = 2.4 U 2.5 9] 42000
Indeno(1,2,3-C,D)Pyreng potkg 5.8 U 45 = 6 U 1800 = 5.8 U 82 3] 900
Lead po/kg 19000 = 92800 = 1300C¢ = 353000 = 25800 = 15100 = 400000
Tetrachloroethene ng/kg 4.2 8] 5.8 U 4.8 u 4.8 U 4.8 8] 4.8 U 11060
trans-1,2-Dichloroethene ug'kg 2.1 U 2.9 u 24 U 2.4 U 2.4 U 2.5 u 1600G00
Trichloroethene wgtkg 4.2 1] 5.8 1) 4.8 1 4.8 U 4.8 U 4.9 u 5000
Vinyl Chioride uglkg 8.4 U 12 U 9.6 U 9.8 U 9.6 U 9.9 U 30

Notes:

tJ - Not detected, Value presented is the sample quantitation limit.

= - Detacted concentration.

Bold - indicates constituent concentration was equal to or greater than the farget level. .

Lab resuits qualified with a "U" are reported at the sample quantitation fimit {SQL). The SQL for soil samples s the analytical practical quantitation limit (PQL) adjusted for scil melsture and

sampie difution, During the December 1999 sampling event, the laboratory participating on this project has elected to set thelr soll PQLs for PAHs at 330 pg/kg, (consisient with guidance
developed under the USEPA Gontract Laboratory Program for Method 8270 analyses) prior to adjustment of individuat sample results for soil moisture and dilution. Based on the results
of the preliminary risk evaluation, concentrations at the SGL do not represent an unacceptable health risk, Unacceptable health risks could potentially be associated with PAH

coneentrations above 10 mg/kg.
PAHs in soil samples collected during February 2000 were analyzed using Method 82705IM, which can obtain lower analytical reporting lmits.

Notes on reading sample names:
The sample name can be best understood by breaking It into parts: HVR(location name)-(manth)(year){media type)(sample type){sample depth), For example, a soil sample obtained

from 4 to 6 feet below ground from $B220 in February 2000, would be designated: HYRSB220-0200SN0406.
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TABLE 3

Groundwater Data from the Dogwoad Baseball Fields Investigatior: (February 2000 Sampling Events)
The Hoover Company - Dogwood Baseball Fieids Investigation

N/A - Not Analyzed

= - Detected conceniration

U - Not detected. Value presented is the sample quantitation limit.

Lab resulis qualified with a "U" are reported at the sample guantitation limit (SQL).
Sample HVRSB223-0200WD1416 is a field duplicate of HVRSB223-0200WN1416
Notes on reading sample names: The sample name can be best understood by breaking it into parts:
HVR{location name}-(month)(year){media type)(sample type)(sample depth). For example, a water sample obtained from 14 1o 16 feet|
below ground from SB-223 in February 2000, wouid be designated: HYRSB223-0200WN1416

Sample identifier
HVRSB220-0200WN1012 HYRSB220-0200WN2426 HYRSB223-0200WD1416
Lab Lab Lab Target Levels
Constituent Units | Lab Result | Qualifier ‘| Lab Result | Qualifier | Lab Result | Qualifie {rg/l)
1,1,1-Trichloroethane pg/l 1 U 1 U 1 U - 200
1,1-Dichloroethane Ha/L 1 3 1 U 1 U
1,1-Dichloroethene ugfl 1 U 1 U 1 U 7
Benzo{A)Anthracene pgfl 0.02 U 0.02 U 0.02 u 0.09
Benzo(A)Pyrena pg/l 0.02 U 0.02 U 0.02 U 0.2
Benzo{B)Fiuoranthens g/l 0.02 U 0.02 U 0.02 U 0.09
Benzo(K)Fluoranthene ML 0.02 U 0.02 U 0.02 U 0.9
Bis(2-Ethylhexyl) Phthalatd g/l 8 U 6 U 6 U 10
Chrysene ug/l 0.02 U 0.02 U 0.02 U 9
cis-1,2-Dichloroethene Ho/l 0.68 = 8.6 = 2.2 = 70
Indeno(1,2,3-C,D)Pyrene § wa/L 0.02 U 0.02 U 0.02 U 0.09
Lead (total) pgil 7.6 = L = 38.3 = 15
Lead (filtered) ao/l 3 U 3 U 3 y 15
Tetrachloroethene pall 1 8] 1 U 1 U 5
trans-1,2-Dichlorosthene | wpg/l 0.5 U 0.5 U 0.5 U 100
Trichloroethene Hg/lh 1 U 1 1) 1 U 5
Vinyl Chloride ug/l 2 U 3.8 = 3.5 = 2
Sample Identifier
HVRSB223-0200WN1416 HVRSB228-0200WN0E03 HVRSB228-0200WN 1416
Lab Lab Lab Target Leveis
Constituent Units | Lab Result | Qualifier | Lab Result | Qualifier | Lab Resuit | Qualifier (rg/l)
1,1,1-Trichloroethane Ho/L 1 U 1 U 1 u | 200
1,1-Dichloroethane pg/l 1 U 1 U 1 U
1,1-Dichlorostheneg g/l 1 U - 1 3] 1 U 7
Benzo(A)Anthracene ol 0.02 u 0.02 U 0.02 U 0.09
Benzo{A)Pyrene L/l 0.02 ) 0.02 U 0.02 U 0.2
Benzo{B)Fluoranthene ol 0.02 U 0.02 U 0.02 U 0.09
Benzo(K)Flucranthene HO/L 0.02 U 0.02 U 0.02 U 0.8
Bis{2-Ethyihexyl) Phthalatq ug/L 6 u 5 U 6 U 10
Chrysene po/t 0.02 U 0.02 U 0.02 U 9
¢is-1,2-Dichloroethene Holl 2.1 = 0.51 = 0.5 u 70
Indeno(1,2,3-C,D)Pyrene § ug/L 0.02 U 0.02 ) 0.02 U 0.09
Lead {total) Ll 53.4 = 56.2 = 28.8 = 15
Lead (fitered) L/l 3 U 3 U 3 U 15
Tetrachloroethene pg/l 1 U 1 U 1 U 5
frans-1,2-Dichloroethene | ug/lL 0.5 U 0.5 U 0.5 U 100
Trichloroethene ug/l 1 U 1 = 1 U 5
Vinyt Chioride Lo/l 3.4 = 2 U 2.7 = 2
Notes:
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TABLE 4
Soil Data Statistical Summary from the Dogwood Baseball Fields Investigation (February 2000 Sampling Evenis)
The Hoover Company - Dogwood Baseball Fields Investigation

Sampling Samples Concentrations (zg/kg)
Samples Above
Constituent Locations Number Detections Maximum Minimum Mean Target Level Target Levels

1,1,1-Trichloroethane 5 12 0 1200000 0
1,1-Dichloroethene 5 12 0 70 0
1,1-Dichloroethane 5 12 0 NA NA
Benzo(A)Anthracene 5 12 6 4304 7.6 793 900 1
Benzo(A)Pyrene 5 12 K 3900 57 638 330 2
Benzo(B)Fluoranthene 5 12 7 4100 7.7 663 900 1
Benzo(K)Fluoranthene 5 12 5 1300 14 308 9000 0
Bis(2-Ethythexy!) Phthalate 5 i2 0 46000 0
Chrysene 5 12 5 2200 15 507 88000 0
cis-1,2-Dichloroethene 5 12 1 11 i) 11 42000 0
Indeno(1,2,3-C,D)Pyrene 5 12 5 1800 19 423 900 1
Lead 5 12 12 1190000 4320 147201 400000 1
Tetrachloroethene 5 12 0 11000 0
trans-1,2-Dichloroethene 5 12 0 1600000 it
Trichloroethene 5 12 1 7.5 7.5 7.500 5000 0
Vinyl Chioride 5 12 0 30 0

Sum 192 49 8

NA = not applicable
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TABLES

Groundwater Data Statistical Summary from Dogwood Baseball Fields Investigation (February 2000 Sampling Events)
The Hoover Company - Dogwood Baseball Fields Investigation

Samples Concentrations (pg/t)
Sample Target Samples Above
Constituent Locations Number Detections Maximum Minimum  Mean Level Target Levels

1,1,1-Trichloroethane 3 5 0] 200 ¢]
1,1-Dichioroethene 3 5 0 7 0
1,1-Dichioroethane 3 5 ¢ NA NA
Benzo{A)Anthracene 3 5 4] 0.09 0
Benzo{A)Pyrene 3 5 0 0.2 0
Benzo{B)Fluoranthene 3 5 0 0.09 0
Benzo{K)Fluoranthene 3 5 0 0.9 0
Bis(2-Ethylhexyl) Phthalate 3 5 o 10 0]
Chrysene 3 5 0 9 0
cis-1,2-Dichloroethene 3 5 4 8.6 0.51 2.4 70 0
Indeno{1,2,3-C,D)Pyrene 3 5 0 0.09 0
Lead (filtered) 3 5 0 15 0
Lead (total) 3 5 5 56.2 7.6 31 15 3
Tetrachloroethene 3 5 0 : 5 0
trans-1,2-Dichloroethene 3 5 0 100 0
Trichloroethene 3 5 1 1 1 1 5 0
Vinyl Chloride 3 5 3 3.8 27 3.3 2 3

Sum 80 8 ' 3

NA = not applicable

This summary does not include the duplicate sample at $B-223 at the interval 14-16 feet bgs
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Addendum to the Preliminary Risk Evaluation -

Recreational Areas at Hoover Plant 1, North
Canton, OH

Summary

A preliminary risk evaluation (CH2M HILL, 2000a) was performed for chemical
constituents detected in shallow soil in publicly accessible recreational areas on the
northerly portion of The Hoover Company’s (Hoover) Plant 1 Facility in North Canton, OH.
This preliminary risk evaluation was based on sampling data collected during the Perimeter
Investigation (CH2M HILL, 2000b). It concluded that risks from these chemicals in soil fall
within the range specified by the U.S. Environmental Protection Agency’s (USEPA) risk
reduction goal for corrective action. Therefore there are no unacceptable risk to recreational
users. The results from this conservative preliminary evaluation also indicate that corrective
action (or cleanup) should not be required to reduce risks associated with these chemicals in
soil. The preliminary risk evaluation stated that additional sampling would be performed
in February 2000 to further evaluate these chemicals in soil. The purpose for the additional
sampling was to further evaluate exposure pathways and risk potential for chemicals

detected in surface soil, and to understand the vertical extent of constituents (particularly
trichloroethene).

This memorandum presents an addendum to the preliminary risk evaluation. The results
from that additional surface soil sampling are presented in this memorandum. These
additional sampling results were used to update preliminary risk evaluation. The following
is a summary of the additional sampling results and the updated preliminary risk
evaluation. The results of deep soil samples collected to understand the vertical extent of
constituents in soil is not presented in this memorandum, and is documented in the
Dogwood Baseball Fields Subsurface Investigation (CH2M HILL, 2000c).

Additional soil samples were collected from currently-used baseball fields, and formerly-
used ballfields, in February 2000 to better characterize the presence, and concentrations of
constituents of interest in surface and shallow soils. These samples were analyzed for
constituents of interest identified in the preliminary risk evaluation (polycyclic aromatic
hydrocarbons [PAHs], lead, cadmium and trichloroethylene [TCE]):

¢ PAHs were detected at concentrations over facility-specific target levels in 5 of 13
samples from the 0 to 2 foot interval

o PAHs were detected at concentrations over facility-specific target levels in 2 of 13
samples from the 0 to 6 inch interval

s Lead and TCE were not detected at concentrations over fac1hty—spec1f1c target levels in
any of the samples.

e  Cadmium was not detected in the formerly-used ballfields. This sample was collected
from the same location where a previous sample detected cadmium in soil.
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The preliminary risk evaluation was updated based on these additional results and
conservative assumptions regarding potential exposure scenarios. These additional results
confirm that risks from these chemicals in soil in currently-used ballfields fall within an
acceptable risk range as defined in the U.S. Environmental Protection Agency (USEPA) risk
reduction goal for Corrective Action, and that corrective action (or cleanup) should not be
required to reduce risks associated with these chemicals in soil. Cadmium was not detected
in the additional sample from the formerly-used ballfields, indicating that this constituent, if
present in soil, is likely to be found in a very small area of the formerly-used balifields. The
potential for exposure to cadmium is likely to be very limited.

The addendum to the preliminary risk evaluation is outlined in further detail in the body of
this document.

Preliminary Risk Evaluation Process

Soil sampling data collected in November and December 1999 during the Perimeter
Investigation (CH2M HILL, 2000b) were used to prepare a preliminary risk evaluation for
the publicly accessible recreational areas at the facility (CH2M HILL, 2000a}. Additional
sampling data were collected in February 2000 from specific areas to confirm the
conclusions from the preliminary risk evaluation. These additional data were combined

with data collected during the Perimeter Investigation to update the preliminary risk
evaluation.

The updated preliminary risk evaluation presented in this addendum consisted of the
following steps: '

1) Presentation of the soil sampling results, development of appropriate data groups for
updating the risk evaluation and calculation of representative concentrations in soil for
use in estimating exposure levels and associated health risks

2) Calculation of exposure levels and associated incremental health risks using
conservative assumptions. The assumptions and methods used in this step are
presented in the preliminary risk evaluation (CH2M HILL, 2000a)

3) Updating the p.reli_minary risk characterization.

Step 1: Sampling and Analysis

Additional sampling and analysis was conducted in the balifield areas to support two
activities:

e Anupdated risk evatuation of PAHs, TCE and lead in the currently-used baseball fields.
e A reevaluation of cadmium in the former ballfield area.

The sampling and analysis conducted in support of these activities is described below.

Updated Preliminary Risk Evaluation (PAHs, TCE and Lead)

Soil samples were collected in February 2000 from 13 locations within the currently-used
baseball fields. At each location, soils samples were collected from surface (0 to 6 inches
below ground surface) and near-surface soils (0 to 2 feet below ground surface). Locations
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for these samples were selected to: 1} bound the area where previous sample results
indicated concentrations above facility-specific target levels; and 2) collect samples from
exposed soils within the four infield areas. The sample locations are presented in Figure 1.
Soil samples were collected from the 0 to 6 inch interval to provide data from soil most
accessible to users of the currently-used baseball fields. Four 0 to 6 inch samples collected
from the infields (SB-219, SB-221, SB-230 and SB-231). The purpose for this group was to
estimate potential exposure in areas with exposed soil (i.e. “bare dirt”). Much of the area in
the currently-used baseball fields is covered with turf, which may limit contact with surface
soil. The exposed soils within the infield areas are considered to represent the most likely
areas for contact with surface soil. Soil samples were collected from the 0 to 2 foot interval
to provide data that were comparable with data set collected in November and December
1999. These samples were analyzed for trichloroethylene (TCE), lead and the polycyclic
arornatic hydrocarbons (PAHs) benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene and chrysene. All analytical results
combined from the November/December 1999 and February 2000 sampling events are

" presented in Table 1. Constituents detected above facility-specific target levels in samples
collected from the 0 to 2 foot interval are presented in Figure 2. The analytical results from
the 0 to 6 inch interval in soil are presented in Table 2. Constituents detected above facility-

specific target levels in samples collected from the 0 to 6 inch interval are presented in
Figure 3.

These data were grouped in order to calculate summary statistics. The summary statistics
were used to update the risk evaluation. Methods for grouping samples and developing the

summmary statistics were consistent with USEPA risk assessment guidelines (USEPA, 1989;
USEPA, 1992).

The sample groupings and summary statistics are presented in Table 3. The exposure point
concentrations used in the updated preliminary risk evaluation are presented in Table 4.

Re-evaluation of Cadmium in Formerly-Used Ballfields

During the Perimeter Investigation sampling event (November and December 1999),
cadmium was detected in one sample from the formerly-used ballfields at a concentration
(148 mg/kg) higher than its facility-specific Target Level. However, cadmium was not
detected in any of the surrounding samples. The location where cadmium was detected in
the former ballfields was resampled in February 2000 to confirm the analytical result from
the November/ December 1999 sampling event. Cadmium was not detected in the
resample. These results indicated that cadmium is likely to be present in only a small
portion of the formerly-used ballfields. Therefore, there would be a limited potential for
exposure to cadmium in soil. The combined analytical results shown in Table 5 confirms
that the occurrence of cadmium, and potential for exposure, is likely to be limited in the
formerly-used ballfields. Based on these results, the likelihood of complete exposure
pathways to cadmium is small, and cadmium should not represent a potential for
significant exposure or health risks. Cadmium in the formerly-used ballfields requires no
further evaluation, in this preliminary risk evaluation.
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Step 2: Updated Exposure and Risk Evaluation

The preliminary risk evaluation was updated using the exposure point concentrations
presented in Table 6. Risks were estimated using exposure scenarios which reflect
populations that may come into contact with constituents detected in soil. These exposure
scenarios and the associated assumptions are documented in the preliminary risk evaluation
memorandum (CH2M HILL, 2000a). The exposure point concentrations presented in Table
4 were the only parameters changed for this updating of the preliminary risk evaluation; all
other exposure assumpiions are identical to those used to estimate risks with the Perimeter
Investigation sampling data collected in November/December 1999. The values for the

exposure assumptions are presented in the preliminary risk evaluation memorandum
(CH2M HILL, 2000a).

Step 3: Updated Preliminary Risk Characterization

PAHs and TCE

The estimated excess lifetime cancer risk was comparable between the preliminary risk
evaluation completed in February 2000 and the updated evaluation presented in this
addendum. Risks estimated using the additional data are comparable with or lower than
risks estimated with the data collected in November/December 1999. The resulis from this
updated preliminary risk evaluation show that risks from these chemicals in soil fall within
the range specified by the U.S. Environmental Protection Agency (USEPA) risk reduction
goal for corrective action. In other words, the results from this conservative preliminary
evaluation indicate that corrective action (or cleanup) should not be required to reduce risks
associated with these chemicals in soil. As shown in Table 6, the estimated excess lifetime
cancer risks for each scenario fall within or are lower than the risk range of 1 x 106 to 1 x 10-
4, which is the USEPA risk reduction goal for corrective action (USEPA, 1991; USEP A, 1996).
Generally, USEPA considers action to be warranted at a site when risks exceed 1 x 104, and
action is not typically required for risks falling within 1 x 10+ to 1 x 106. However, this is
judged on a case-by-case basis. Risks less than 1x 10 generally are not of concern to
regulatory agencies (USEPA, 1991). Since risks from PAHs and TCE in soil fall within the
range specified by USEPA's risk reduction goal, these constituents require no further
evaluation, in this preliminary risk evaluation.

Lead

The 95 percent UCL on the average lead concentrations in soil were compared with the 400
mg/kg screening level for lead in residential areas (USEPA, 1994). Comparison of the UCL
on the average is considered a reasonably conservative estimate of potential long-term
contact with lead in soil (USEPA, 1992). The UCL for lead in soils from 0 to 2 feet was 112
mg/kg, while the UCL for lead in soils from 0 to 6 inches, across all of the ballfields, was 256
mg/kg. The highest concentration of lead in the 0 to 6 inch samples from the exposed soil in
the infield areas was 17.6 mg/kg. All of these values are less than the 400 mg/kg screening
level. The highest concentration of lead in soil was detected in the December 1999 sampling
event. This concentration was 462 mg/kg, which is slightly greater than the 400 mg/kg
screening level. This was the only sampling result that was higher than the screening level.
However, as discussed in the preliminary risk evaluation (CH2M HILL, 2000a), the UCL is
considered a more reasonable estimate of potential long-term contact with lead in soil at the
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ballfields. Therefore, since the UCLs fall below the screening level, this updated evaluation
confirms the conclusion of the preliminary risk evaluation that lead in soil falls below the
USEPA screening level of 400 mg/kg (USEPA, 1992; USEPA, 1994). Lead detected in soil in

the currently-used ballfields requires no further evaluation, in this preliminary risk
evaluation.

Conclusions

Additional sampling data collected in February 2000 from the currently-used baseball fields,
and formerly-used ballfields, were used to update a preliminary risk evaluation. The results
from this updated preliminary risk evaluation are that concentrations of PAHs, TCE and
lead detected in shallow soil in the currently-used baseball fields fall within the target risk
range specified by USEPA in its risk reduction goal for corrective action. Cadmium was
detected in a single sample from the formerly-used ballfields collected during December
1999. A resample of this location collected in February 2000 did not detect cadmium. The
results from sampling in the formerly-used ballfields indicates that the likelihood of
complete exposure pathways to cadmium is small, and cadmium should not represent a

potential for significant exposure or health risks. Based on this updated preliminary risk
evaluation, no remedial actions are warranted.
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Table 1

Summary of Analytical Results from Currently-Used Ballfialds {Combined December 1999 and February 2000 Sampiing Events)

Hoover Perimeter Investigation

b

December 1999 Sampling Event

Facility-Specific Target Level

Sample 1D

Analyte Units HVRSB112-12895N0002 HVRSH113-01005Ne002 HVRSB114-12895N0002 HVRSB115-11995N0002

Lab Results QuI:IIit;ier Lab Results Qu:il:ier Lab Resulis QuLaaIitt,Eer Lab Results Qul;?il:ier Value Basis
Benzo{A)Anthracene mglka (.39 U 0.4 ] 0.39 U (.38 U 0.9{RBSL
Benzo{A)Pyrena mg/kg (.39 U 0.4 J 0.39 U 0.38 1] 0.33]PCL
Benzo(B)Fiucranthene mg'kg 0.39 U 0.4 U 0.39 U 0.38 U 0.2|RBSL
Banzo{K)Fluoranthene mg/kg 0.38 U 0.4 U 0.39 U 0.38 8] 9|RBSL
Chrysene ma/kg 0.38 U 0.4 U 0.39 U 0,38 u _ 88{RBSL
indeno(1,2,3-CD)Pyrene mg/kg 0.38 U 0.4 U 0.38 U .38 U 0.9|RBSL
Lead rno/kg 19.1 = 50.1 = 153 = 17.7 = 400|RBSL
Trichloroethene ma/kg 0.84 = 0.015 = 0.0046 8] 0.0047 9] 5|RBSL

Sample ID Facility-Specific Target Level

Analyte Units | HYRSB116-12995N0002 | HVRSB117-1299SN0002 HVRSB118-01008N0002 | HVYRSB203-12995N0002

Lab Resulis QuL:IiI:ier Lab Restults Qul;aillt:ier Lab Results Qul;al‘::ier Lab Results Qui:itf,ier Value Basis
Benzo(A}Anthracene mgikg 0.38 U 0.38 U 0.39 U 1.8 = 0.9{8BSL
Benzo(A)Pyrena mg/kg 0.38 U 0.38 U 0.39 U 1.6 = 0.33|PQL
Benzo(B)Fluoranthene mg/kg 0.38 U 0.38 U 0.39 U 2.1 = 0.9|ABSL
Benzo{K)Flucranthene mg/kg 0.38 U 0.38 U 0.38 U 0.79 = 9|RBSL
Chrysene mg/kg 0.38 U 0.38 U 0.39 U 1.7 = 88[|RBSL
Indeno{1,2,3-CD)Pyrene mg/kg 0.38 U 0.38 U 0.39 U 1 = 0.9|RBSL
Lead mafkg 14.9 = 241 = 66.6 = 59.6 = 40| RBSL
Trichloroethene mg/kg 0.0044 U 0.0047 U 0.0051 U 5.1 = 5|ABSL

. Sample ID Facility-Specific Target Level

Analyte Units HYRSB204-12935N0002 HVRSB205-12995N0002 HVRSB206-1299SN0002 HVRSB207/-12095N0002

Lab Resuits Qu:i':ger Lab Results Qu:T:;ier Lab Results QuLaTil:ler Lab Results Qul;a“':ier Value Basis
Benzo{A)Anthracene mg/kg 2.5 = 3.8 = 0.37 U 0.38 U 0.8{RBSL
Benzo{A)Pyrene mg/kg 2.1 = 33 = 0.37 U 0.38 U 0.33}PAL
Benzo{B)Fluoranthene mg/kg 3 - 4.2 = 0.37 u 0.38 U 0.9|RBSL
Benzo{K)Flugranthene mg/kg 1.1 = 1.9 = 0.37 1] 0.38 U 9|RESL
Chrysene mg/kg 2.6 = 3.7 0.37 1] 0.38 U B8|RBSL
Indeno(1,2,3-CD)Pyrene mg/kg 1.5 = 2.2 0.37 U (.38 8] 0.9{ABSL
Lead mg/kg 95.5 = 462 = 94.3 = 28.2 = 400]RABSL
Trichlorosthens ma/kg 0.0069 = 6.6 = 0.0044 U 0.0048 U 5]{RBSL
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Table1

Summary of Analytical Results from Currently-Used Ballfields {Combined December 1999 and February 2000 Sampling Events)

Hoover Perimeler Investigation

February 2000 Sampling Event

Facility-Specific Target Level

Sample 1D

Analyte Units HVRSB219-02005N000.5 HVRSB219-0200SN0002 HVRSB219-02005D0002 HVRSB220-02005M000.5

Lab Results Qu":"bﬂer Lab Resuits Qu‘;‘;;ier Lab Results Qu'j::_ler Lab Results Qu':!'i"ﬁer Value Basis
Benzo(A)Anthracens malkg 0.0059 U 0.30 = 19.0 = 0,180 = 0.9RBSL.
Benzo{A)Pyrene mgrkg 0.0052 U 0.29 = 18.0 = 0170 = 0.33|PQL
Benzo{B)Flucranthene mglkg 0.0055 u 0.36 = 21.0 = 0.220 = 0.9{RBSL
Benzo(K)Fluoranthene mg/kg 0.0059 u 0.15 = 10.0 = 0.082! = 9{RBSL |
Chrysene mg/kg 0.0059 u 0.26 = 16.0 = 0.170 = 88|RBSL
Indenof1,2,3-CD)Pyrene mg/kg 0.0059 1] 018 = 11.0 = 0.110 = 0.9{RBSL
Lead mgikg 17.6 = 18.2 = 28.6 = 38.9 = 400|RBSL
Trichloroethene ma/ka 0.0050 9] 0.0047| 0.0048) 0.006 5IRBSL

Sample ID Facility-Specific Target Level

Analyte tinits HVRSB220-02005N0002 HVRSB221-02005N000.5 HVRSB221-02005N0002 HVRSB222-02005N000.5

Lab Results Qul;alil:ier |.ab Results Qul:I‘il:‘ier Lab Results Quljil:ier Lab Results Qul;i':ler Value Basis
Benzo{A)Anthracene mglkg 0.099 = 0,0056 u 0.054 U 2.40 = 0.9{RBSL.
Benzo{A}Pyrene mg/kg 0110 = 0.0056 u 0.054 u 230 = 0.33|PQL
Benzo(B)Fluoranthene markg C.130 = 0.0056 u 0.067 = C2.70 = 0.9[RBSL
Benzo(K)Fluoranthane mylkg 0.075 = 0.0056 U 0.054 H 1.50 = 9|RB5L
Chrysene ma/kg 0.092 = 0.0056 u 0.054 u 210 = 88{RBSL
Indena{1,2,3-CD)Pyrene mo/kg 0.076 = 0.0056 U 0.054 u 1.40 = 0.9{RBSL.
Lead mg/kg 15.5 = 15.6 = 28,70 = 131.00 = 4004RBSL
Trichloroethene mgkg 0.0043 0.0043 U 0.004 u 0.007| 8] 5|RBSL

. Sample ID Facllity-Specific Target l.evel

Analyte Units | HVRSB222-0200SN0002 HVRSB223-02008N000.5 HVRSB223-02005N0002 HVRSB224-0200SN000.5

Lab Resuits Qu":l'l':_ler Lab Results Qu':"bﬁer Lab Results Qu":':;er Lah Results Qu';T;er Value Basis
Benzo{A)Anthracene ma’kg 3.50 = .90 = 1.40 = 0.05 = 0.9|RBSL
Benzo{A}Pyrens mglky 3.40 = 1.00 = 1.50 = 0.05 = 0.33]PQL
Benzo(B)Fluoranthene ma'kg 4.30 = 1.20 = 1.80 = 0.05 = 0.9|RBSL
Benzo(K)}Flueranthene mo/kg. 2,20 = 0.63 = 0.89 = 0.03 = 9|RBSL
Chrysene mglkg 2.90 0.75 = 1.10 = 0.03 = BB|RBSL
Indeno(1,2,3-C)Pyrane ma/kg 2.20 = 0.70 = 1.00 = 0.03 = 0.9{RBSL
tead mg'kg 50.80 = 28.20 = 32.10 = 160.00 = 400{RBSL
Trichloroethene mg'kg 0.9 = (.130, = 0.033] = 0.009 u 5IRBSL
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Table

Summary of Analytical Results from Currently-Used Ballfields (Combined December 1999 and February 2000 Sampling Events)

Hoover Perimeter Investigation

Facility-Specific Target Level

Analyte Units Sample ID

HYRSB224-02005N0002 HVRSB225-02005N000.5 HVRS8225-0200SN0002 HVRSB226-02008N000.5

L.ab Results Qul;al::ier Lab Results Qul':“':‘er Lab Resuits au!"a?i':ier Lab Results Qu:T;ier Value Basls
Benzo(A)Anthracene mg/kg 0.870 = 0.040 = 0.006 U 0.073 = 0.9{RBSL
Benzo(A)Pyrene my'kg 0.860 = 0.053 = 0.007 = 0.088 = 0.33|PQL
Benzo(B)Fluoranthene mg/kg 1.10 = 0.070 = 0.008 = 0.100 0.9}|RBSL
Benzo{lK)Fluoranthene mg/kg 0.420 = (.028 = 0.006 9] 0.057 = 9|RBSL
Chrysene mg/ky " 0.750 = 0.040 = 0.006 U 0.070 = 88]RBSL
indeno(1,2,3-CD)Pyrene mg/kg 0.550 = 0.041 = 0.006 &) 0.063 = 0.9{ABSL
Lead mg/ky 26.30 = .24 = 207.00 = 339.70 = 400(RBSL
Trichlorosthene mg/ky 0.008 B 0.005 U 0.005 ] 0.006 U 5ABSL

Sample D Facility-Specific Target Level

Analyte Units | HVRSB226-0200SN0002 HVASK227-025N000.5 HVRSB227-02008N0002 HVRSB227-0200500002

Lab Results Qui-aal‘il;ier Lab Results QuLaTi}:‘ier Lab Results QuLaTil;ier Lab Results Qu':l‘il;ier Value Basis
Benzo{A)Anthracene mo/kg 2.80 = (.007 U 0.018 = {),025 & 0.9|RBSL
Benzo(A)Pyrene mg/kg 3.00 = 0.007 U 0,023 = 0,030 = 0.33|FQL
Benzo{B)Flucranthene mg/kg 3.30 = 0.008 = 0.028 = 0.041 = 0.9|RBSL
Benzo(K)Flucranthens mg/kg 1.80 " 0,007 U 0.012 = 0.021 - 9|RBSL
Chyysena mg/kg 2.40 = 0.007 U (0.016 = 0.026 = 8g|RBSL
Indenc{t,2,3-CD)Pyrane mg/kg 1.90 = 0.007 U 0.017 = 0.022 = 0.9/RBSL -
Lead mgig 53.20 = 33.10 = 13.80 = 28.90 = 400{RBSL
Trichiorcethene mekg 0.007; - 0.006] 5] 0.025 0.008 GIHBSL

Sample ID Facility-Specific Target Level

Anaiyte Units HYRSB228-025N000.5 HYRSE228-0200SN002 HVRSB229-0200SN000.5 HYRSB229-02008N0002

Lab Results Qulna?il:ier Lab Results QuL:I‘it:ier L.ab Results Qu'.:tlit;ier Lab Results duh:l‘i':ier Value Basis
Benzo(A)Anthracene mghg 3.084 = 2.50 = 0.046 = 0.150 = 0.9|RBSL
Benzo(A)Pyrene mg/kg 0.091 = 2.50 = 0.056 = 0.170 = 0.33|PQL
Benzo(B)Fluoranthang mg/kg 0.120 2.80 - 0.074 = 0.200 0.9|RBSL
Benzo{K)Fluoranthene mg/kg 0.061 = 1.80 = 0.032 = 0.098 = 9{RBSL
Chrysene mg/kg 0.079 = 2.10 = 0.045 0.130 B88{ABSL
tndeno(1,2,3-CD)Pyrene ma/kg 0.065 = 1.60 = 0.043 = 0.110 = 0.9[RBSL
Lead mg/kg 166.00 = 153.00 = 36.40 = 61.60 = 4001RBSL
Trichloroethene mg/kg 0.007] U 0.043 = 0.006 U 0.005] U 5|{ABSL
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Table 1
Summary of Analytical Results from Currently-Used Balifields (Combined December 1999 and February 2000 Sampling Events)

Hoover Perimeter Investigation

Facility-Specific Target
Sample iID |evel
Analyte Units | FVRSB230-0200SN000.5 | HVRSB230-0200SN0002 | HVASB231.0200SN0CD.5 HVRSB231-0200SN0002 | HYRSB231-0200S0000.5
labk Results Qul;al::ier |.ab Results Quflli':ler Lab Results Qul;ali?ier Lab Resuits QuL;Etf’ier Lab Results Qul;a!gier Value Basis
Benzo(A)Anthracene ma/kg 0.006 4] 0.190 = 0.008 U 0.029 = 0.006 U 0.9|RB5L
Benzo(AYPyrene ma/ka 0.006 == 0.210 = 0.006 U] 0.039 = 0.006 U 0.33{PQL
Benzo(B)Fluoranthene malkg £.007 = 0.280 = 0.006 U 0.048 = 0.006 u 0.9{RABSL
Benzo{K)Fluaranthene mglkg 0.006 U 0.110 = 0.008 U 0.018 = 0.006 9] 9|RBSL
Chrysene mg/kg 0.006 U 0.190 = 0.006 U 0.028 = 0.006 U g8|RBSL
indeno(1,2,3-CD)Pyrene mg/kg 0.006 5] 0,140 = ; 0.006 U 0.027 = 0,006 U 0.9|RBSL
Lead mg/kg 10.1¢ = 9.58]|" = 8.44 = 10.60 = 140.00 = 400{ABSL
Trichtorcethene markg (.005 U 0.0075 = 0.005 U 0.005 U 0.005 U 5|ABSL
Nates:

N/A - Not Analyzed
U - Not detected. Value presented is the sample quantitation limit.
= - Detected concentration

Lab results qualified with 2 "U" are reported at the sample quantitation fimit {8QL). The SQL for soil samples is the anéiy%ical practical quantitation Emit (PQL) adjusted for soit moisture and sample dilution. During the December
1999 sampling event, the laboratory participating on this project has elscted to set their scil PQLs for PAHs at 330 ug/kg, (consisient with guidance developed under the USEPA Contract Labaratory Program for Method 8270
analyses) prior to adjustment of individual sampte results for soil moisture and dilution. Based on the results of the preliminary risk evaluation, concentrations at the SQL do not represent an unaceeptable health risk.

Unacceptable health risks could potentially be associated with PAH concentrations above 10 mg/kg.

HVYRSB219-0200S00002 is a field duplicate of HVRSBZ196-02003N0002.‘ High variabllity in PAH concentrations between these samples may be due to the presence of asphalt in soil. The field fog for this sample states thata
narrow section (between 0.5 and 0.7 feet in depth) contained gravel with sand and that some of the gravel on this site had an ofly sheen to 1t, which could be the source of PAHs. It is possible that this narrow section of the
boring was sampled as the duplicate, but not the native sample.

PAHSs in soil samples collected during February 2000 were analyzed using Method 8270SIM, which can obtain lower analytical reporting kmits.

Notes on reading sample names:
The sample name can be best understoott by breaking It into parts:

HVA(location name)-(month){year){media type}{sampie type)(sample depth)
For example, a soit sample obtained from & to 10 feet below ground from monitoring wel! location 13 on August 7, 1998, would be designated:

HVYRMWO13-08985N0B10

Source of Facility-Specific Target Levels:
RBSL - Risk-based scraening leve!, presented in USEPA, 1998 Appendix D.
PQL - Practical Guantitation Limit (FQL In December 1989 samples Is higher than the RBSL for benzo(a)pyrene)-

Anaiytical resufts shown in bold were higher than facility-specific target levels.
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Table 2

Summary of Analytical Results in'Surface Soil (from 0 fo 6 inches in depth), Currently-Used Ballfields, Sampled February 2000

Hogver Perimeler Investigation

Fagility-Specific Target
Sample ID Levels
Analyie Units [ AVRSB219-0200SN000.5 | HVRSB220-0200SN000.5 | HYRSB221-0200SN0G0.5 HVRSB222-0200SN000.5
i.ab Results QuLaali?ier Lab Resulls Qu:elli?ier Lab Results OUI;aI::Ier Lab Results Qu!;Tit;ier Value Basis
Benzo(A)Anthracene mg/kg 0.0058 U 0.180 = 0.0056 U 2.40 = 0.9|RBSL
Benzo(A)Pyrene mo/kg 0.0058 U 0.170 = 0.0056 U 2.30 = 0.33|PQL
Benzo(B)Fluoranthene ma/kg 0.0058 U 0.220 = 0.0056 U 2.70 = 0.9|RBEL
Benzo{K)Fluoranthene mg/kg 0.0059 U 0.092 = 0.0056 ) 1.50 = 9|RBSI.
Chrysens mglkg 0.0059 U 0.170 = 0.0056 9 2.10 = 88[(RBSL
Indeno(1,2,3-CD)Pyreng mg/kg 0.0059 U 0.110 = 0.0056 U 1.40 = 0.8|RBSL
Lead mg/kg 17.6 = 38.9 = 15.6 = 131.00 = 400|RBSL
Facility-Specific Target
Levels
Analyte Units [ HVRSB223-0200SN000.5 | HYRSB224-0200SN000.5 HVYRSRB225-0200SN000.5 | HVRSB226-02005N000.5
Lab Results Qu‘:;ier Lab Results Qu";l’i':ier Lab Results Qu[;::ier Lab Results QuL:Ilil:ier value Basis
Benzo{A}Anthracene mg/kg 0.80 = 0.05 = 0.040 = £.073 = 0.8|RBSL
Benzo{A)Pyrene mg/kg 1.00 = 0.05 = 0.053 = 0.088 = 0.33|PQL
Benzo(B)Fluoranthene myg/kg 1.20 = 0.05 = 0.070 = 0.100 = 0.8|RBSL
Benzo(K)Fluoranthene mg/kg 0.63 = 0.03 = 0.028 = 0.057 = 9| RBSL
Chrysene mg/kg 0.75 = 0.03 = 0.040 = 0.070 = as|RBSL
Indeng(1,2,3-CD)Pyrene mg/kg 0.70 = 0.03 = 0.041 = 0.063 = 0.8|RBSL
Lead ma/kg 28.20 = 160.00 = 9.24 = 339.70 = 400]RBSL
Facility-Specific 1arget
Levels
Analyte Units HVYRSB227-02SN0G).5 HVRSB228-02SN000.5 HVRSB229-02005N000.5 | HYRSB230-0200SN000.5
Lab Results Qul;aali?ier Lab Results Qu!:-aali?ler Lab Results Oul-aal‘itf’ier l-ab Results Qui;?it;iér Value Basis
Benzo(A)Anthracene mg/kg 0.007 U 0.084 0.046 = 0.006 U 0.8|RBSL
Benzo(A)Pyrene mg/kg 0.007 U 0.091 = 0.056 = 0.006 = 0.33[|PQL
Benza(B)Fluoranthene mg/kg 0.008 = 0.120 = 0.074 = 0.007 - = 0.9|RBSL
Benzo{K)Fluoranthene mg/kg 0.007 U 0.061 = 0.032 = 0.006 U 9|RBSL
Chrysena mg/kg 0.007 U 0.079 = 0.045 = 0.006 U 8B8|RBSL
Indeno(1,2,3-CD)Pyrene mg/kg 0.007 U 0.065 = 0.043 = 0.006 U 0.9]RBSL
Lead mg/kg 33.10 = 166.00 = 36.40 10.10 = 400|RBSL
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Table 2
Summary of Analytical Results in Surface Soil {from 0 to & inches in depth), Currently-Used Ballfields, Sampled February 2000

Hoover Perimeter Investigation

Facility-Specific Target
Levels

Analyte Units | HYRSE231-0200SN000.5 | HYRSB231-0200SD000.5

L.ab Results QuLaaI‘il:ier Lab Results Qu:E;itf,ier Value Basis
Benzo{A)Anthracene mglkg 0.006 U 0.006 U 0.9{RBSL
Benzo(A)Pyrene ma/kg 0.006 U 0.006 U 0.33)PQL
Benzo(B)Fluoranthene maky 0.006 U 0.008 U 0.9{RBSL.
Benzo(K)Fluoranthene mg/kg 0.006 U 0.006 U 9|RBSL
Chrysene mg/kg 0.006 U 0.006 U 58]RBSL
indeno(1,2,3-CB)Pyrene " | mghkg 0.008 U 0.006 3] 0.9|BBSL
Lead mg/kg 8.44 = 140.00 = 400|RBSL
Notes:

N/A - Not Anatyzed
U - Not detected. Value presented is the sample guantitation mit.
= - Detected concentration

Lah results qualified with a "U" are reported at the sample quantitation limit (SQIL). The SQL for soil samples is the analytical practical quantitation limit (PQL) adjusted for soll
moisture and sample dilution. During the December 1399 sampling event, the laboratory participating on this project has elected to set their soil PQLs for PAHs at 330 ug/kg,
(consistent with guidance developed under the USEPA Contract Laboratory Program for Method 8270 analyses) prior to adjustment of individual sample results for soil moisture
and dilution. Based on the results of the preliminary risk evaluation, concentrations at the SQL do not represent an unacceptable health risk. Unaccaptable health risks could

_ potentially be assoclated with PAH concentrations above 10 mg/ka.

PAHSs in soll samples collected during February 2000 were analyzed using Method 82705IM, which can obtain Jower analytical reporting limits.

Notes on reading sample names;
The sample name can be best understood by breaking it into parts:

HVR(location name)-(month)(year}{media type)(sample type){sample depth)

For example, a soil sample obtained from 8 to 10 fest below ground from monitoring well location 13 on August 7, 1998, would be designated:
HYRMWO013-08985N0810

Source of Facility-Specific Target Lavels:

RBSL - Risk-based screening level, presented in USEPA, 1898 Appendix D.

PQL - Practical Quantitation Limit (POL in December 1999 samples is higher than the RBSL for benzo(a)pyrene).

Analytical results shown in bold were higher than facility-specific target lovels.
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Table 3

Summary Statistics for Constituents of interest
Hoover Perimeler investigation

DAY/155441.A2 ER.03/DCN-7-050500

0-2 Foot Intervai (n=25)"
|Constituent of interest Upper Upper
Units | Minimum | Maximum Mean Lo:'normal Cor_|ﬂt_ience Confidence Limit| Distribution
ean Limi (t- (Land's method)
statistic)
Neither normal or
Benzo(A)Anthracene mg/kg 0.00275 38 0.823 1.263 1.22 4,67 lognormal
Meither normal or
Benzo{A)Pyrene mg/kg 0.0069 3.4 0.793 1.041 117 3.2 lognormal
Neither normal or
Benzo{B)Flucranthene | mgikg | 0.0064 4.3 0.958 1.25 1.442 3.95 lognormal
Benzo(K)Fluoranthene mg/kg | 0.00275 2.2 0.507 0.743 0.74 2.32 lognormal
Chryseng mg/kg | 0.00275 3.7 0.737 1.12 109 3.96 lognarmal
Neither normal or
Indeno(1,2,3-CD)}Pyrens mgfkg | 0.00275 2.2 0.54 0.785 0.78 2.39 lognormal
Neither normal or
Trichloroethens mg/kg | 0.00215 6.6 0.547 0.303 11 374 loghormal
Lead mg/kg 9.58 462 70.6 B67.6 103.5 112.3 lognormal
0-6 Inch Interval (n=13)°
Benzo{A)Anthracene mglka 0.0028 2.4 0.291 0.453 063 16.64 lognarmal
Benzo{A)Pyrene mg/kg 0.0028 2.3 0.295 0472 0.62 15.52 lognormai
Benzo{B)}Fluoranthene ma/kg 0.0028 27 0.351 0.578 0.73 19.19 lognormal
Benzo(K)Fluoranthene mglkg 0.0028 15 0.188 0.231 04 4.99 lognormal
Chrysene mg/kg 0.0028 2.1 (4.254 0.372 0.55 11.71 lognormal
Indeno{1,2,3-CD)Pyrene mg/kg 0.0028 1.4 0.19 0.272 0.39 6.3 lognormal
Neither normal or
Trichloroethene my/kg | 0.00215 0.13 0.013 0.007 0.03 0.02 lognormat
tead ma/kg 8.44 339.7 74.5 80.6 124.9 255.9 lognormat
0-6 Inch Interval, Infield Area {n=4)
Benzo{A)Pyrene malkg 0.0028 0.0059 NA NA NA NA NA
Benzo(B)Fluoranthene mglkg 0.0028 0.0074 NA NA NA NA NA
Lead mg/kg 8.44 17.6 NA NA NA NA NA
Notes:
NA - statistic not calculated for data group with small number of samples.
' Samples were grouped as follows to calculate these statistics:
sB112 SB117 SB208 8B222 8B227
SB113 SB118 SB207 SB223 SB228
SB114 $8203 5B219 SB224 SB229
SB115 5B204 SB220 SB225 $B230
SB116 5B205 $B221 SB226 SB231
2 gamples were grouped as follaws to calculate these statistics:
SB21% 8B222 $B225 SB228 5B231
SB220 SB223 5B226 5B229
SB221 5B224 3B227 SB230
¥ Samples were grouped as follows to calculate these statistics:
[ SB21g | sB221 | sSB230 $B231 |
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Table 4
Exposure Point Goncentrations Used in Updated Preliminary Risk Evaluation

Hoover Perimeter Investigation

Exposure Point Concentration (mg/k )
Constituent of Interest 0-2Ft . 0-6in. 0 - 6 In. Interval .
: mterval @] °2>° | interval (b) Basis (Infield) (¢ ) Basis

Benzo(A)Anthracene 1.22 95 UCL (Norm.) 2.4 Maximum NA

Benzo(A)Pyrene 1.17 95 UCL {Norm.) 2.3 Maximum 0.0059 Maximum
Benza(B)Fluoranthene 1.42 95 UGL {Norm.) 2.7 Maximum 0.0074 Maximum
Benzo(K)Fluoranthene 2.2 Maximum 1.5 Maximum NA

Chrysene 3.7 Maximum 2.1 Maximum NA
Indeno(1,2,3-CD)Pyrene 0.78 95 UCL (Norm.} 1.4 Maximum  NA

Trichloroetherie 1.1 95 UCL (Norm.) 0.03 95 UCL (Norm.) NA

Lead 112 g5 UCL (Log.) 256 85 UCL (Log.) 17.6 Maximum

{a) - Exposure point concentrations determined using all data for 0 - 2 ft. interval collected from Currently-Used Ballfields Area in 12/99 and 2/00 sampling events

{b) - Exposure point concantrations determined using all data for 0 - 6 in. interval (surface soil) collectad from Currently-Used Ballfields Area in 2/00 sampling event.

( ¢ ) - Exposure point concentrations determnined using data for 0 - 6 in. interval coltected from infield locations within the Currently-Used Ballfields during the 2/00 sampling event.
NA - Not applicable (chemical not detected in soll In this area) ‘

95 UCL (Norm.) - Upper 95th percentile confidence limit of the arithmetic mean

95 UCL (Log.) - Upper 95th percentile confidence limit of the log mean

Maximum - Maximum measured value in the dataset.
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Table 5
Cadmium Anatytical Results in Former Balifield Area Soil
Hoover Perimeter Investigation

Sample ID | Units I Lab Result i Qualifier
December 1999 Sampling Event
HVYRSB208-12995N0002 mg'kg 0.609 U
HVRSB209-12935N0002 mg/kg 0.605 U
HVRSB210-12995N0002 mg/kg 0.614 Ul.
HVRSB211-12998N0002 makg 0.808 u
HVESR212-1299SN0002 mglkg 0.804 U
HVRSB213-12995N0002 mglkg 0.614 u
HVYRSE214-1299SN0002 mg/kg 0.596 U
HVRSB215-12995N0002 markg 0.621 U
HVRSB216-1299SN0002** mo/kg 148 =
HVRSB217-12995N0002 mg/kg 0.607 U
HVRSB218-1299SN0002 mg/kg 0.654 U
February 2000 Sampling Event
HVRSB232-0200SN0002*  |mgkg ! 0.581| U
Notes:
Facility-Specific Target Level for cadmium
is 78 mg/kg

**5B-232 is a resample of from §B216, collected in February 2000.
Cadmium was not detected in soil upon resampling.
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Table 6

Updated Preliminary Risk Evaluation Summary (Inclucing 12/99 and 2/00 Surface Soil Data)

Hoover Perimeter Investigation
Summary - Excess Lifetime Cancer Risk

Original Risk
Exposure Scenario Estimates Updated Risk Estimates
0-2 ft. data,
collected 0-6 in. data,
0-2 ft, data, December 1989 | 0-6 in, data, collected from
collected and February collected infield areas
December 1999 2000 February 2000 | February 2000
Baliplayer Scenario
player Scen 8in 1,000,000 © | 301,000,000 | Sin 1,060,000 | 2in 100,000,600
Child Spectator plus - . . .
Ballplayer Scenario 3 i 100,000 1 in 100,000 2in 100,000 |8 in 100,000,000
Adult Spectator Scenario 6 in 1,000,000 21in 1,000,000 | 4in 1,000,000 {1 in 100,000,000

Updated Chemical and Pathway-Specific Risk Estimates

Ball Player (0-6 in. data) (b}

Batlpiayer {0-6 in. data - infield only) (c)

DAY/155441,A2. ER.03/DCN-6-050500

Ball Player {0-2 ft. data) (a)

Chemical Incidental . Incidental Dermal : - Incidental Dermal

ingestion Dermai Contact Inhalatlon Total Risk Ingestion Contact Inhalation | Total Risk | Ingestion | Contact ! Inhalation Total Risk
Benzo{a)anthracene 1E-07 1E-07 2E-07 2E-07 2E-07 4E-07 NA NA
Benzo{a)pyrene 9E-07 1E-08 2E-08 2E-08 2E-08 AE-06 8E-09 9E-09 2E-08
Benzo{b)fluoranthene 1E-07 1E-07 2E-07 2E-07 2E-07 SE-07 BE-10 9E-10 2E-09
Benzolk)tluoranthene 2E-08 2E-08 3E-08 1E-08 1E-08 3E-08 NA NA
Chrysene 3E-09 3E-09 GE-09 2E-09 2E-09 4E-09 NA NA
indenc{1,2,3-cd)pyrene B6E-08 7E-08 1E-07 1£-07 1E-07 2E-07 MNA, NA
Trichloroethylene 1E-09 1E-08 3E-08 3E-08 AE-11 3E-11 7E-10 8E-10 NA, NA NA
Total 3E-06 5E-06 2E-08

: Child Spectator plus Ballplayer (0-6 in. data -

Chemical Child Spectator plus Ball Player (0-2 ft. data) (a) Child Spectator plug Ball Player (0-6 in. data} (b) infield only) (¢}

Incidentat Incidentai Dermal Incidental Dermal

Ingesticn Dermal Contact Inhalation Total Risk | Ingestion Contact Inhalation | Total Risk | Ingestion | Contact Inhalation | Total Risk
Benzo(alanthracena BE-G7 BE-07 BE-07 ) 1E-06 BE-07 ' 2E-06 NA NA
Benzo(a)pyrene BE-06 3E-06 B8E-06 1E-06 5E-06 2E-05 B5E-08 2£-08 7E-08
Benzo(b)fiuoranthene BE-07 3E-07 1E-08 1E-06 6E-07 2E-06 5E-09 2E-08 7E-09

) Benzo(k)fluoranthene 9E-08 4E-08 1E-07 7E-08 3E-08 1E-07 MNA NA
Chrysens 2E-08 8E-09 3E-08 1E-08 5E-09 1E-08 NA NA
Indeno(1,2,3-cd)pyrene 4E-07 2E-07 BE-07 6E-07 BE-07 1E-08 NA NA
Trichioroethylene BE-09 BE-09 1E-07 1E-07 2E-10 - BE-11 3E-09 4E-09 NA NA NA
Total 1E-05 2E-05 8E-08
C-18



Table 6
Updated Preliminary Risk Evaluation Summary (Inciuding 12/99 and 2/00 Surface Soil Data)

Hoover Perimeter Investigation

Adult Spectator (0-2 {1, data} (a) Adult Spectator {0-6 in. data) (b) Adult Spectator (0-6 in. data - infield only)(¢])

Chemical Incidental Incidental Dermal Incidental | Dermal

Ingestion Dermal Contact Inhalation Total Risk Ingestion Contact Inhalation | Totat Risk [ Ingestion | Contact | Inhalation Total Risk
Benzo(alanthracene - 1E-G7 5E-08 2E-07 2E-07 tE-07 3E-07 NA NA
Benzo(a)pyrene 1E-C6 5E-07 2E-06 2E-06 1E-06 3E-06 9E-08 4£-09 1£-08
Benzo(b)flucranthene 1E-07 BGE-C8 2E-07 2E-07 1E-07 4E-C7 9E-10 4E-10 1£-09
Benzo(k)fluoranthene 2E-08 8E-C9 2E-08 1E-0B 7E-09 2E-08 NA NA
Chrysens 3E-08 2E-09 5E-09 2E-09 9E-10 3E-C9 NA NA
indeno(1,2,3-cd)pyreng 7E-08 3E-08 1E-07 1E-07 G6E-08 2E-07 NA NA
Trichlorogthylene 1£-09 6E-10 6E-08 6E-08 4E-11 2E-11 2E-09 2E-08 NA NA
Total 2E-06 4E-06 1E-08

{a) - Exposure point concentrations determined using all data for 0 - 2 ft. interval collected from Ballfields Area in 12/99 and 2/00 sampling events
{b) - Exposure peint concentrations determined using all data for 0 - 6 in. interval collected from Ballfields Area in 2/00 sampling event.
{ ¢) - Exposure point concentrations determined using data for @ - 8 In. interval collected from infield locations in 2/00 sampling event.

NA - Not applicable (chemical no! detected in scil in this area)

EPA's risk reduction goal is to reduce the threat from carcinogenic contaminants such that the excess lifetime cancer risk falls within a range from 1E-D§ to 1E-04 (USEPA, 1996).
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